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APPENDIX B - OU6 PHASE I FIELD SURVEY DATA 

Appendx Bl contans the results of the OU6 Phase I ground-based radiation surveys A high-punty 
germanium (HPGe) gamma-ray detector was uthzed to evaluate whether gamma-emitting 
radionuclides are present in surface soils Appendix B 1 1 contans the results for each survey station 
in tabular form Informahon listed includes norhngs and eastings for each station based on the 
Colorado Gnd Coordinate System, results of individual radionuclide measurements in picocunes per 
gram (pcdg), and an exposure eshmate at each station in microremms per hour (@h) Bnef text 

descnbing the survey equipment and procedures, natural background radiation assessment, data 
analysis, and results is also provided Appendix B 1 2 contams radioisotope and exposure 
isoconcentraQon maps The hstnbuhons of radionuclide measurements and exposure estimates are 
graphcally illustrated using gnd displays and SURFER contour software 

Appendx B2 contams the results of the OU6 Phase I FIDLER surveys Radiation screening by 
FIDLER survey was performed at each sample site in OU6 pnor to sampling, with the exception of 
pond water and wet sediment sample locatlons The survey data is presented in tabular form and the 
informahon listed includes MSS number, sample site designation, survey date, background reading, 
and highest and lowest measurements at each site All measurements are recorded in counts per 
minute (CPM) 

Appendix B3 contams the OU6 Phase I soil gas survey data in tabular form The survey data are 
grouped by collection dates For each collechon date, concentrations of each analyte sampled are 
listed for each soil gas site (SGS), in mcrograms per liter (pg/l) Dily  background ambient i r  results 
are also shown along with surrogate recovenes, in percent (%), for each sample 

Appendix B4 contams the OU6 Phase I geophysical survey information This geophysical survey 
utilized a Geonics EM-3 1 ground conductimty meter Appendix B4 1 contins a descnption of the 
geophysical method and field survey achmhes Appendix B 4  2 contams colored contour maps of the 
distnbution of conductivity values across the survey area 

Appendix B5 contams the results of the OU6 Phase I pond sediment sample gamma radiation 
screening Radiological screening was performed on extracted pond sediment cores in 5 cm intervals 
utilizing a FIDLER Screening results, recorded in CPM, are listed by IHSS designation and depth 
interval 

February 1996 B- I 



Appendix B1 

OU6 Phase I Ground-Based Radiation Survey Data 



Appendix B1.l 
OU6 Phase I HPGe Gamma-Ray Survey Data 

e 



Appendix 61.2 

OU6 Phase I HPGe Radioisotope and Exposure lsoconcentration Maps 



@ MEMO 

Date 3 June, 1993 

To Pete L ~ U M  OU-6 Manager 

From R T Reiman 

subject OU-6 HPGe GAMMA-RAY SURVEY RESULTS 

Inclosed are the results of the OU-6 high punty gemamurn detector gamma ray survey 

f- 



A tadrolog~d sumy was conducted at the Fho Plant Operabk Umt 6 (OU-6). dunng the 
pcnod 22 Apnl through 3 June, 1993 The su~ey employed an anay of 5,7545 N-lypc, tUgb punty 
germamum(HPGc) gamma raydctectonarspcnded6 5 m#ersabwe the ground level (AGL) 

1 0 S u m y  Procedures and Equipmeat 

OU-6 was sampled uslng a 100 foot (-30 5m) gnd pattern The gnd was lard out umng a Global 
Posltlonmg Systcm (GPS) 1~ tbc real trme drffurntiai mode. The GPS was tcrtcd twra dady at ENEROY 
a reference w o n  installed by the National Ocutmc and Aanospbenc Admmstmtion (NOM) 
Typically the accuracy ofthe B S  wasbetter than two meterr Samphngaodcs wut hed toColorSd0 

longmde) using Corpstcon Vernon 2 1 
state P&Mf COOdIMtC SyStCm (sa& PhllC &r# 502) by COWmg NAD27 (hhtIldC and 

20 Natural Background Radratm * 

One mernberofeachofthe unnrumaadthonumdccaychrwr s a  nobk gas (radon) whch can 
bothddbe through the sod andk transported tnthcautoothe lacatrans. Therrtan, tbc level of 
aubome -on depends on the mctwmlopcal cond~uons. the mwp1 corue~t ofthc sod, and sod 
permeabdity etc , cxlsung at each louuon at a pantcular ttmf Typically, the auborac radratlon 
contributes from 1 to lO'?? ofthe natural background raduulon levels 

Cosmc rays, the space mmponcnt, interact IU a coIIIpIu[ maa~ermth the clerr#auofthe earth's 
amosphcrc and sod Thest lntcractlons and the cosrmc rays tkms&cs produce an add~t~oaal natural 
source of md~atlon. Radmt~on ltvtls due to cosmrc raysvary wth elevatronmd geomagnarc latlhrdt 
Typical levels in the Unrted Statcs range from 3 3uWh in Key West, Fionda to 7 2tlwh m Fla- 
Anzona.1 



3 0 Analysis and Results 

Gamma-ray Spccya collected by the sampling svstems represented an energy range of 20 to 3000 
keV All photopeaks present in the spectra were analped and corresponding radionuclides were 
IdenMied Those nuclides found present were quantified Ralonuclides resulung from an established 
decay cham or subcham have been reported as the parent Lead 214 (Pb-214) and bismth 214 @I-214) 
are offspnng of rad~um 226 (Ra-226) and hence are reported as concentrauons of Ra 226 

Whde it is true that the parent of the cham that Ra 226 is a member is urmum 238 (U-238) and 
it is often assumed that for undisturbed sotls secular equilibnum ewsts however in most surface soils 
sccular equllibnum has been dsturbed Ths phenomenon is due to mgratxon rates of each species being 
sigmfkantly Merent Uraruum and radium mgrate w h n  the soil matnx at Merent rates due to 
chemcal processes wthm the matnx Since they both have long half lives the mgrauon can be observed 
radiomemcally (le even d the rate of transport IS extremelv slow there is ample txme for the phenomenon 
to become apparent, >10E3 years) In populated areas man has also disuubed the equiIibnum through hs 
day to dav acuwues of landscaping construcuon, agnculture etc Therefore it should not be supnsing 
that surface soils exhbit disqulibnum 

\ 

As stated above dl detectable photopeaks within the measured spectrum were anahzed It is 
useful to know the detecubility of the measunng system That is how much actmtv of a radionuclide 
must be present before it can be sensed 1~1th any cemntv "Ius often referred to as the mxumum 
detectable actlvlty MDA The MDA for radionuclides present in the soil is a funcuon of gamma rav 
energy dstnbuuon in the soil matrix, other present gamma enuttmg radonuclides sensor and its 
georneuy count tlme analysis methodology in short there are many factors that can affect MDA 

The analvsis software NuMAl looks for a photopeak (signal) and then removes the conbnuwn 
(background) resulhng in net photopeak counts Or 

* 
N = T - B  

where N = net photopeak counts 

T = total counts 

B = background counts 

It follows then that 

since T = N + B  

so N = N + B - B  

then G = ( S Q R ( N + ( 2 * B ) ) ) / S  

where 0 = standard dewauon 

S = count ttme 

The MDA t l p  is defined as 



h the case whcn then arc mulupk photopds for a nngle rpbonuchde the result can be 
UC~RSSCCI as a weighted average. The photopeak signal IS wsightcd by one over them of its standard 
-on or 

and MDA - 3*C*SQR(l41/az)) 

Tabk I 

Typical MDAs for Optrable Umt 6 

Am-24 1 0 14ms 
CS-137 001 PCJS 
U-235 0 02 pcl/s 
U-238 o a m g  
Ra-226 0 02 pcl/g 
Th-232 0 02 p w g  
K-40 0 1s pcdg 

4 0 survey Results 

The data reported in Table II were thcn processed USuIg SURFER rn a dlToR to @lay thc dataas 
mncentrauon contours for trend analysis Inclo#d an the d t s  ofthat &OR It is mtarrang to note 
that the Am-241 mntsrmmon (I! MSS 156 2 was more prevalent along the edges ofthe MSS as op- 
to the mtenor of the MSS The edges of the IHSS sloped away from the center and that was somc dcbm 
vlsible 

Table 11 also includes the raw data file name for tach of the spears cdlected in OU-6 The raw 
data as well as the summary data (Table 11) arc prwrded on magnttrc tape The raw data follows tk 
EG&G InstNmcnu ADCAM formar and rncludcd (I! the hcader an the rneaSurtment spcufic data 
(Detector Number, Count Time. Detector Herght, openblc Urns Stat~on, Colorado Gnd Coorduratc 
WAD-27 State Zone 502) NBtE and Date) 

t- 
I 



1 Lmdeken, C L Peterson, K R Jones D E and McMdlen, R E 1972 "Geographcal Vanatlons m 
Enwronmental Ra&atlon Background in the Urutcd States" Proceedmgs of the Second Internauonal 
Symposium on the Natural Fbdiatlon Enwronment, (Houston, Texas USA 1972) Vol 1 pp 3 17-332 
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RFER 95 01 19 UN Rev 0 
Final Phase I RFVRI Report 

Walnut Creek Priontv Drainage 
APPENDIX B2 Operable Unit 6 

OU6 PHASE I FIDLER SURVEY DATA 
(RECORDED IN COUNTS PER MINUTE) 

NUMBER SITE NUMBERS DATE BACKGROUND HIGHEST LOWEST 

SLUDGE DISPERSAL AREA 
141 75992 

POND A 4  
142 4 75092 

PONDB 5 
142 9 75292 

OLD OUTFALL AREA 
143 60092/SS600092 
143 60 19USS6OO192 
143 6029USS600292 
143 6039USS600392 
143 60492 
143 
143 

60592l77492 
60692 

SOIL DUMP AREA 
156 2 63592lSS602892 
156 2 636921SS602992 
156 2 73592fSS606792 
156 2 73692fSS606892 
156 2 73792fSS606992 
156 2 7389USS607092 
156 2 7399USS607192 
156 2 740921SS607292 
156 2 7419USS607392 
156 2 7429USS607492 
156 2 74392lSS607592 
156 2 7449ZSS607692 
156 2 74592/SS607792 
156 2 74692lSS607 892 
156 2 74792/ss607992 
156 2 74892lSS608092 
156 2 74992lSS608 192 
156 2 77592lSS608292 
156 2 776921SS608392 
156 2 77792lSS608492 
156 2 7789USS608592 0 156 2 77992lSS608692 

2/15/96B2FIDLER XLS 

11/2/92 

11/9/92 

11/9/92 

2/4/93 
2/4/93 
2/2/93 
2/2/93 
2/2/93 
2/2/93 
2/8/93 

1/7/93 
1/7/93 

10/28/92 
10/28/92 
10/29/92 
12/4/92 

10/28/92 
12/8/92 
10/26/92 
10/26/92 
10126192 
11/9/92 
10/26/92 
12/7/92 

10/28/92 
12/8/92 
10126192 
10128192 
10128192 
10128/92 
10127192 
10127192 

1619 

1405 

1433 

1933 
1933 
1703 
1703 
1703 
1703 
1621 

1173 
1173 
1291 
1219 
1391 
1847 
1219 
1473 
1353 
1353 
1353 
1240 
1326 
1668 
1219 
1857 
1573 
1219 
1433 
1433 
1316 
1316 

ss9 

208 

33 

30 1 
258 

1 
191 
193 
389 
89 

288 
483 
433 
326 
1 1 1  
43 1 
439 
327 
199 
252 
168 
140 
6 

284 
304 
54 

249 
154 
57 
465 
368 

203 

190 

230 

501 
472 
230 
329 
238 
240 
64 

68 
25 
26 
103 
88 

429 
68 
80 
60 
41 
8 

133 
214 
145 
33 
359 

84 
128 
117 
41 
66 
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APPENDIxB2 
OU6 PHASE I FIDLER SURVEY DATA 

(RECORDEDINCOUNTSPERMINUTE) 

RFER 95-0119 UN RCV 0 
Fulal Phasc I RFURI Report 

Walnut Creek Pnoriry DnuMgc, 
Opedle Unit6 

NUMBER SITENUMBERS DATE BACKGROUNJI HIGEEST LOWEST 

156 2 75892 10/29/92 

TRIANGLE AREA 
165 
165 
165 
165 
165 
1 65 
165 
1 65 
165 
165 
1 65 
165 
165 
1 65 
165 
165 
165 
1 65 
165 
1 65 
165 
165 
165 
1 65 
1 65 
1 65 
165 
165 
1 65 
1 65 
1 65 
1 65 
165 
1 65 

637921SS620592 
63892 

63992/73392 
694WSS606192 
69592/ss620192 

69692 
69792 
69892 

699921Ss606292 
70092fSS620292 

101m2292 
70292/72!592 

70392 
70492 
70592 

70692/SS620392 
70792I73QWSS603192 

70892l72992 
7099Z72692 

71092 
71 192l72392fSS606392 
7 1292i7279USS606492 

71392 
71492 
71592 
71692 

7 1792/734= 
7 1892n3292fSS606692 

7 1992 
72092/72892 
72192l72492 

73192 
76192 
76292 

UW96B2FIDLER XLS 

1w15m 
10n1m 
1 w 1 m  
10/6/92 
1ww2 
1MJ92 
1 m 2  
lWD2 
1Mt92 
1Qnc92 
1MB2 
1WB2 
1WB2 
1WB2 
1WB2 
101p/92 
lQllaf92 
1 w 1 m  
1 w 1 m  
lW131p2 
1w13l92 
1 w 1 m  
1W13B2 
10/13/92 
1#131p2 
1W13D2 
10114t92 
1W14/92 
1W14192 
1w14192 
lW14/92 
1 W13D2 
9/23/92 
11/9/92 

1391 

1422 
1761 
1761 
1889 
1806 
1392 
1883 
151 1 
1353 
1299 
1540 
1717 
2302 
2302 
2302 
2302 
2069 
u)69 
2069 
2273 
2273 
2273 
2273 
1336 
1335 
1336 
1348 
1348 
1348 
1348 
1348 
1336 
1585 
1433 

150 

358 
309 
393 
465 
119 
454 
-88 
-42 
76 
72 
201 
472 
160 

565 1 
127 
-210 
318 
-84 
64 
-4 
70 

-348 
-626 
259 
718 
915 
409 
469 
958 
230 
673 
259 
446 
305 

-250 

-121 
-ss9 
-4ss 
-232 
-210 
-97 
-341 
-4f 4 
-199 
-173 
-187 
-481 
-893 
22 

-3% 
-772 
-574 
-660 
-508 
-868 
-668 
-740 
-966 
-100 
135 
295 
-5 
-75 
100 
-225 

3 
-100 
-226 
-154 
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RFER 95 0119 UN Rev 0 
Final Phase I RFI/RI Report 

Walnut Creek Prionty Drainage 
APPENDIX B2 Operable Unit 6 

OU6 PHASE I FIDLER SURVEY DATA 
(RECORDED IN COUNTS PER MINUTE) 

NUMBER SITE NUMBERS DATE BACKGROUND HIGHEST LOWEST 

TRENCH A 
166 1 
166 1 
166 1 
166 1 
166 1 
166 1 
166 1 
166 1 

TRENCH B 
166 2 
166 2 
166 2 
166 2 
166 2 
166 2 
166 2 
166 2 

TRENCH C 
166 3 
166 3 
166 3 
166 3 
166 3 
166 3 
166 3 
166 3 
166 3 
166 3 
166 3 
166 3 

66892 
66992 
67092 
67192 
67292 
67392 
67492 
68292 

67592 
67692 
67792 
67892 
67992 
68092 
68 192 
77392 

68392 
68492 
68592 
68692 
68792 
68892 
68992 
69092 
69192 
69292 
69392 
76992 

NORTH SPRAY FIELD AREA 
167 1 61 19USS600492 
167 1 6 129USS6OO592 
167 1 6139USS600692 
167 1 61 492lSS600792 
167 1 61 5921SS600892 ‘ 0  167 1 61692/SS600992 

12/3/92 
12/3/92 
11/30/92 
12/2/92 
11/30/92 
12/2/92 
12/2/92 
12/7/92 

1/6/93 
1 J6/93 
1/6/93 
1/6/93 
1/6/93 
1/6/93 
1/6/93 

11/20/!22 

12/8/92 
12/8/92 
12/9/92 
12/9/92 
12/9/92 
12/9/92 
12/15/92 
12/15/92 
1 2/15/92 
1211 5/92 
1 2/15/92 
11/16/92 

10123192 
10/23/92 
10/20/92 
10/20/92 
10122192 
1 011 9/92 

1292 
1292 
1148 
1045 
1148 
1407 
1407 
1500 

1204 
1204 
1204 
1204 
1204 
1204 
1311 
13SS 

1545 
1545 
1229 
1229 
1201 
1229 
1310 
1310 
1310 
1310 
1310 
1591 

1314 
1129 
1230 
1230 
1128 
1168 

796 
832 
144 
187 
56 
3 84 
418 
865 

273 
296 
150 
71 
328 
216 
137 
356 

232 
169 
1 09 
109 
ss 
104 
634 
277 
314 
305 
493 
290 

19 
346 
501 
191 
3 82 
299 

50 
113 
162 
110 
193 
37 
46 
40 

165 
-1 12 
264 
207 
258 
238 
244 
77 

233 
3ss  
326 
324 
150 
20 1 
58 
82 
40 
70 
110 
675 

23 1 
53 
0 
110 
148 
22 

UW96B2FIDLER XLS Sheet 3 of 4 



RF/ER 95-0119 UN RCV 0 
F d  Phase I RFNN RepH 

Walnut CnGk Pnonty Dramage 
APPENDIXB2 Opembk Unit 6 

OU6 PHASE I FIDLER SURVEY DATA 
(RECORDEDINCOUN'ISPERMINuTe) 

Mss SURVEY 
NUMBER SlTENUMBIEas DATE BACKGROUND HlcBEsT LOWEST 

167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 
167 1 

61792JSS601092 
6189USS601192 
61992lS601292 
62092/35601392 
62 192JSs601492 
62292JSS601592 
623921SS601692 
624WSS601792 
62!WWSS601892 
626921ss601992 
62792BS-2 
62892/SS602192 
629921SS602292 
63092JSS602392 
63 19215S602.492 
63292lSS602592 
63392SS6U2692 

77192 

SOUTH SPRAY FIELD AREA 
167 3 66092/SS605392 
167 3 6619uSS60!5492 
167 3 6629uSs6oss92 
167 3 663ms- 
167 3 664WSS605792 
167 3 665WSS605892 
167 3 66692Jss605992 
167 3 66792lSs606092 
167 3 76792 

EAST SPRAY FIELD AREA 
216 1 7809263608792 
216 1 7819uSS608892 
216 1 782926S608992 
216 1 7839ZSS609092 
216 1 78492fSS609192 

l(U2W92 
1- 
1- 
11/12/92 
1W19/92 
1Q119/92 
1QIu/92 
1W191p2 
lW19192 
101.12QIP2 
1W22B2 
9 m  

lW191pz 
1W19/92 
1w19i92 
10/22192 
lo/uw92 
9/22192 

11/6/92 
11/6/92 
1 1 / m  
11/6/92 
11/6/92 
11/6/92 
1 1 / m  
11/6/92 
9/22/92 

10/29/92 
1 m 2  
10/29/92 
1029/92 
10/29192 

1230 
1128 
1323 
1032 
1168 
1145 
1314 
1145 
1168 
12% 
1128 
1568 
1168 
1145 
1145 
1128 
1296 
1628 

962 
962 
962 
962 
962 
962 
958 
962 
lSS8 

1 m  
1519 
1500 
1500 
1519 

248 
461 
191 
323 
692 
215 
59 
It2 
272 
91 
436 
338 
231 
176 
158 
716 
408 
247 

389 
280 
384 
264 
284 
393 
300 
340 
367 

117 
78 
98 
106 
-75 

-137 
-144 
-18 
135 
4 8  
-145 
280 
-63 
23 

-234 
65 
4 
20 
-25 
-3 1 
136 
-69 
-84 

169 
88 
72 
53 
47 
88 
-45 
99 

-106 

-104 
-357 
-287 
-279 
-419 

216 1 7859ZSS609292 lW29/92 1519 -114 -409 
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Appendix B3 
OU6 Phase I Soil Gas Survey Data 
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OU6 Phase I Geophysical Survey (IHSSs 166.1, 166.2 and 166.3) 
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OU6 Phase I EM Survey Method and Field Program 
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1 0  INTRODUCTION 

Geophysical techmques were used to support the investigation of MSS s 166 1 166 2 and 166 3 The 
pnmary objechve of the geophysical survey was to help dehneate the location(s) of suspected bunal 
trenches identlfied dunng areal photograph review Additional objectives included the 
charactenzatlon of any identlfied trenches with regard to onentahon and size and provide addmonal 
subsurface informahon to help plan intrusive achvities Electromagnetic (EM) methods were used to 
accomphsh the above objechves Specifically terram conductivity was the EM technique used 
because it is a cost-effechve tool in whch landfill hardfill and trench matenals are usually identifiable 
as electncal conduchvity anomahes The following sections provide a descnption of the EM method 
a dmussion of the field program and results of the geophysical program 

2 0 ELECTROMAGNETIC METHOD 

The EM methods provide a rapid means of measunng the electncal conductivity of subsurface and soil 
and rock EM data can a d  the charactenzatlon of 

depth and hckness of subsurface soil and rock units 
lateral vanahons w i h n  the subsurface units 
lateral extent of landfill andor trench matenals 
lateral extent of paleochannels 

The EM method involves the induchon of an electncal current into the earth A small alternating 
current is generated by a transmtter coil that produces a pnmary time-varying magnetic field into the 
ground Through induchve couphng the pnmary magnetic field produces small eddy currents in the 
subsurface which in turn create theE own secondary magnetic field A receiver coil measures both 
the pnmary and secondary fields Changes in magnitude and phase of the individual currents are 
output as voltages and are related to the subsurface electncal conductivity Electncal conductivity is a 
funchon of the soil or rock type, the porosity and permeability of the rock units and the fluids and 
fluid conshtuents filling pore spaces 

Depth of investigahon is related to the separahon between the transmtter and receiver coils Bv using 
multlple coil spacings several penetratlon depths can be achieved allowing vemcal vanations of 
conductivity to be assessed However wider coil spacings also reduce the resolution of small shallow 
features because of the increased volume of matenal sampled In addihon to the coil spacing the 
depth of inveshgahon is dependent on the instrument mode of operation Shallow EM instruments can 
be operated in two different modes whch allow different penetration depths 

For this investigahon EM data were collected with a Geonics EM 3 1 In addition to the coil spacing 
the depth of investigahon is dependent on the instrument mode of operation At a given coil spacing 
the EM 3 1 can be operated in two modes or coil onentations These are the honzontal dipole mode 
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( d s  are vcrhud coplanar) and the verbal &pole mode ( d s  an hommtal coplaoar) The EM-31, 
whch has a fixed cod spaMng of 3 66 mwrS, has an effectwe penetratlan depth of approximately 8 to 
9 feet 111 the honzontal &pole mode, and 15 to 18 feat in the vemcal &pole mode 

In&wdual condumwty values arc not naxssuy dmgnod~c m thtmselves, but the vanatms m 
condumwty, both l a t e d y  and vertrcally, are sigmficant.. As an example, w h  matemah can 
sometunes produce a umductmty low (dependrmg on the trencfi fill pjmtws) However, Ef metallrc 
objectsaremtroduced aspart of tbe trench mare&,acondndJwtyhgb urlll b e m e a s d  In some 
cases, the anomaly wdl appear as a&polecharactenaed by both hgh and low values m close 
pxumtytoeachother ThlsisbecausethcE;MlFesponsecanbeaffacted~tbe~~~onbetween 

lnsenrment 
the allomaly-*g body 111 the SU-aDd the leeelver and traasrm#er-mm of the 

Conductrwty values for each mode of operahan arc plotted and amtowed to detMrmne amduct~nty 
vanatmns both Merally and vexhdy  Variahons m the subsdace conbhwty due to bund metalhc 
materials are geaerally m a m f d  by dttwely lap @eater than 10 or20 -) auomal~cs 
These anomal~cs, as well as smaller ones however, can be msSLedbythemterfcnng effects of rmrface 
debns, bund uhhes, overhead uthhes and cmmunicatmns appamtm, or any large metal sbudures 

in close proxmuty to the a m y  ami. 

Interpretsrtlon of anm contourmaprequves that the baslc-s and causes of c-wty 
anomah be kept m mud. Most typesof sol1 and rock are ekctncal IIIS~I~~UZS of h@ mist~wty The 
electncal conduchon that takes place 1 ~ 1  the subswfacc is pnmady elcctmlytxc and occufs through the 
moistwe-filled pores snd fmtures contamedin tk matnx. Ifa ccmduchvc body, such as a metal 
drum, l s p l a c e d m t h e ~  l o n ~ s n d ~ o n a o c u r s ~ ~ ~ g b  dremetal, 
producing an a n o d m l y  hlgh CQnduChvlty value ckmv-ly, lf-ve maenals nrch as 
d o x e d  co~lclcte m placed la the 1119tnx, ion flow adcoadpctrm occur amund the resistor, thus 
reducmg the bulk conductlwty Bard tmwhes, whch may have metalk objects, sludges, or 
leachate, wdl generally be mamfested by caduct~nty hgb Landtill arhrudfin trmches, wlnch may 
have bunedconcme, asphalt, wood, or dry backf3l sol1 metenals, can be mslllfesreaby coductiv~ty 
lows All of these facets are supmposed on the geologlc fntmework ofthe Slte 

3 0 FIELD PROGRAM 

Two EM survey gnds were estabhshed in two areas to mlude the suopected trench lcscat~ons v n h  
the three MSSs The larger, wcStcznmOst gncl (demoted Grid A) t n c W  all of the swpectcd tmch 
locauons except the easternmost tmch in MSS 166 3 That tranch was cove& by a smaller grid to 
the east (denoted Gnd B) 

The wcimty of the trench a m s  tatgebd by the gaophyslcal surveys was located by plottmg bearings 
and distances from identdiable landmarks observed on acnal -s and a-le maps After 
locahng these landmarks m the field traverses W ~ I E  made usmg a Brunton compass and measunng 
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tape to stake out basehnes for the geophysical survey gnds The identdied basehnes were then used to 
estabhsh gnd penmeters and were marked with survey pins The intenors of the gnds were then 
marked at 10 foot intervals in an altematlng pattern using survey pins Data collection points withm 
the gnds were identlfied by either the presence of a survey pin or the intersection of two perpendicular 
hnes defined by the survey pins 

Data were collected using a 10-foot statlon spacing for both gnd areas The EM data were collected in 
both the honzontal and vemcal dipole modes providing penetration to depths of 9 and 18 feet 
respectlvely The EM data were recorded with a data logger whch allowed input of the line numbers 
and statlon coordmates as well as recordmg the two EM measurements Approximately 1 110 stations 
were occupied in Gnd A and approxlmately 260 stations were completed in Gnd B 

4 0  RESULTS 

All of the EM data were plotted in their correct locations and contoured using the computer software 
GEOSOFT, whch allows for color-enhanced contounng Inputs to the contounng include the station 
coordmates and values a selected spacing for gndding the raw data (generally 9 feet for these data) 
and a contour interval Color enhancing is accomphshed based on the gndded values from the raw 
data Results for the honzontal and verhcal mode in the Gnd A area are shown in Figures B4-1 and 
B4-2 and simlar data for the Gnd B area are shown in Figures B4 3 and B4-4 These figures also 
depict the ongnal locanon of each MSS surveyed 

In interpretlng the geophysical results the hkely causative contnbutors to an anomaly must be kept in 
mnd For Figures B4-1 through B4-4 the EM anomahes can be due to b u n d  metallic objects or 
vanatlons in conductlvity due to dlffenng soil constituents varying geology or the addition of landfill 
or hardfill matenals Several anomalous zones on the figures could be interpreted to define areas of 
suspected past trench actlwty The anomaly that is &splayed as an east west conductivity high in 
Figures B4-3 and B4-4 corresponds to a surface dramage ditch trending across the survey area 
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OU6 Phase I Pond Sediment Sample Gamma Radiation Screening Results 
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SAMPLE 
INTERVAL 

G 

NETRATE 
COUNT 

APPENDIX B5 
OU6 PHASE I POND SEDIMENT SAMPLE 
AMMA RADIATION SCREENING RESUL'I 

142 3 
142 3 
142 3 
142 4 

25-30 -8 
30-35 28 
35-40 25 
0-5 -1 1 

142 1 10-15 -12 
142 1 15-20 

I 142 5 I 0-5 I 13 1 

I 142 6 I 15-20 I 24 1 
142 6 I 20-25 I 1 1  
142 6 25-30 55 
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APPENDIX B5 
OU6 PHASE I POND SEDIMENT SAMPLE 

GAMMA RADIATION SCREENING RESULTS 

SAMPLE 
INTERVAL 

NETRATE 
COUNT 

142 6 40-45 
45-50 

142 6 50-55 

142 7 
142 7 
142 7 
142 7 
142 7 
142 7 
142 7 

1 142 7 I 0-5 I -42 1 
5-10 -34 
10-15 -13 
15-20 -12 
20-25 16 
25-30 -16 
30-35 60 
35-40 -23 

142 8 
142 8 
142 8 
142 8 
142 8 
142 8 
142 8 

I 142 7 I 40-45 I 48 

45-50 5 
50-55 37 
55-60 17 
60-65 43 
65-70 59 
70-75 49 
75-80 51 

I 142 8 I 40-45 I 24 1 

I 142 8 I 80-85 I 35 1 

RF'R-95-0119 UN, Rev 0 
Final Phase I RFI/RI Report 

Walnut Creek Pnonty Drainage, 
Operable Unit 6 
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APPENDIX C2.1 
IHSS 141 - MONITORING WELL CONSTRUCTION LOG 
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10 0-12 0 Ft No recovery for this interval 

12 0-14 0 ft 

c 

MI ClA%STOtf 14 2-15 5 ft sandy C'lystm OS descr~bed 0 b 0 ~  
14 0-14 2 ft VWt sorple obtoid frm this intervol 

Total depth at 15 5 ft 
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IHSS 142.4 - MONITORING WELL CONSTRUCTION LOG 
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SIN' CLfirSlOK 12 0.13 0 ft Silty Cloyitme os described h v e  

13 0-13 2 ft VOA soyle obtoined frrn this intervol 
13 2-13 8 f t  No recovery for this interval 

13 8-16 7 ft No recovay for this intavol 
Baring sarpled to 13 8 f t  ht mas remed to 16 7 ft 

Toto1 depth at 16 7 f t  
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IHSS 142.9 - MONITORING WELL CONSTRUCTION LOG 
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MONITORING WELL CONSTRUCTION LOGS 
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APPENDIX C2.4 
IHSS 143 - BORING LITHOLOGY AND 
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MONITORING WELL CONSTRUCTION LOGS 

February 1996 



15-1 9 ft No recokry for this intervol I 
Cloy with me p e l  and si It, I ight 01 ive b r c ~ ~  

olive brm [2 5'14141, dork brown IlOYRIfll, 
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sray IlOYIf/Zl krk yellowish brocn IlOYR1141, gravel 
mwiiul size d Z', overage size o 6, 
onguicr, misting of' rptz ord quortzi e, sord is fine- 
to mse-gorned, well 

plasticity, &crnting on gwel ond smd gains, irm 
oxide stoininq coliche, mst OF core tden for mposite 

"9"'" to Yh- 
"rJlrr to su6-ongJlw; 

cmsisting cf tz P rptzite, fines ehibit moderote 

11 0-11 8 Ft th recovery for this intervol 
Toto1 Qpth at 11 8 Ft 
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I ~ O & Z I ,  black C ~ O #  TI mxiw size o I', 
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I md silt, very dork brm 
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¶/I!  





I 
I 

I 1 

1 

I 
I 
I 

I 
I 
I 

, 
I 

I 

I 

Im 

NR 

IrnR 

i 

I sort 

NR 

0 0-0 5 ft sard! Grovel os described below 

0 5-0 8 ft YDA 4le obtoined from this interval 
0 8-2 0 ft/ No my$y for this intervol 
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Gn 6 0-6 6 ft Sardy Grovel os described dove 

6 6-6 9 ft VOA sanple obtoined fraa this intervol 
6 9-8 0 f t  No recovery for this intervol d 

, Gtl 8 0-8 ? ft Sardy G-ovel os described dove 

8 1-9 0 ft VOA sasQle obtoined fron this intervol 
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9 0-10 0 ft No recovery for this intervol 
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we1 I sorted, sub-mylor, consist in 
ive ircn oxide stoioinq cloy exhibi s 9 
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I Sllt, 97 B clay 

,/‘ 13 2-14 0 ft No recovery For this intwvol 
Toto1 depth ot 14 0 ft 
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CLAYSTM 18 0-21 9 ft Claystcne os described above 
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Y 24 0-24 6 ft No recovery for this intervol 

Toto1 depth at 24 6 ft 
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9 7-9 9 ft YOA sowle obtoined frora this intervol - -  
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MW SANDSTOM 7 9-9 7 ft  Cloyey Sandstone os described hove 
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10 0-11 4 ft I 

13 4-14 Qt No recover) Tor this intervol 

8d‘ Sr 14 0-15 1 f t Grove I I y krd os descr i bed obove 
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y 15 1-16 0 ft No recovery For this intervol 
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/ 17 4-17 6 f t  VOA solnple d o i n e d  frm this intervol 
17 6-18 0 ft No recover) ‘or this intervol 

Toto1 depth ot 18 0 ft  
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13 1-14 0 ft No recovery for this intervol 
Toto1 depth at 14 0 ft (\ 
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t, light goy I2 51111-1121 to 

cl ehibits aohte 

i@t ye1 lowish brown 110rR6141 
ted, sub-olgulor to dl- 
44 cnd 10 3-11 2 ft , 

\ 14 8-15 0 ft VOA sakle obtoined frm this intervol 
15 0-16 0 ft No recwery for this intervol h' 

M D Y  DhYSTME 16 0-17 6 ft %rdy Cloystone os described obove 

17 6-18 0 ft No recovery for this interval 

Toto1 depth ot 18 0 ft 
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10-1 2 Ft yoA $le 0btoit-d fm this intml 
1 2-1 4 ftdWXl;jaPble obtotned fm this interal 
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I k??o?el Gc 8 0-8 3 ft 
sc 8 3-9 4 ft 

Sady Gravel as described h v e  
Gravelly Sand os described below 

9 4-9 6 ft VOA solnple obtoined frm this intervol 
9 6-10 0 Ti No recovery fw this intervol 
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'1, '2 4 8-5 0 ft YDA sarple obtoined fron this interval 

5 06 0 Ft No recovery for this intervol 

sc 6 0-7 0 f t C I oyey Smd os descr t bed above 

7 0-7 9 ft No recovery for this tntervol 

sc 7 9-8 5 ft Cloyey Smd os described above 
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8 5-8 7 ft VOh ample obtoined fron this tntervol 
8 7-10 1 ft No recovery for this tntervol 
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10 1-11 0 f t  Clay sod os described ohve 
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13 1-133 ft 
1334Uft e 

Cloyey Sad os described obove 
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VOA sorple obtoined fro0 this intervol 
No recovay For this intervol 

SC 15 9-16 6 ft Cloyey Sold os described above 

16 8-17 8 ft No recovay for this intervol 
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51: 19 8-20 1 ft c'y sand os described obove 

mnfbedmckrrt. I f t  
SANDr ClA'fSTM d 1-20 7 ft SoidvElovstcne os described belac 

1 a Toto1 degth ot 24 3 ft 
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k nt 9 8 Yt 



I I I  

.. _. 
I - I -  



I- I -u  z u  
u &  P o  u u  o a  

c 
-T 
c 
n 

m 

n 
.T 
E 

k 
.T 
E 
n 

Id 
.T 
E 
n 

m 
.T 
E 
111 

T .r 
c 
ul 

\!X '-. 2 Uq8 ft kovelly Smd os described above 
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\% '\\%, 2 U< 8 ft Grovelly Srnd os described above 
'2 8-4 OFt,, No recovery for this interm1 
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'1 B 9 8-5 0 ft VOA %@le obtoined frm this intervol '' 5 0-5 9 ft No reckery for this intervol 

sc 5 9-7 5 f t Grovel l y Smd os described ohve 
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/ 7 5-8 0 ft No recovery for this intervol 
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ILT'I UA'ISTN 10 1-10 8 f t Si It Cloystone os described obove 
y\ i /" I 1 

10 8-12 1 1' f f  wery far this interval 

UTI U h y i  2 1-13 2 ft Silty Cloystme os described obove 1 

a /' Total 9th at 14 2 f t  
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18 0-n 3 ft ' kovel moximm site 0 Z', overcge size 0 05', 
orgu~or to sub-mylor, consistin OF quortzite, sod is 
fine- to cocr~-groined, dl g rille d, aylcr to sub- 
raided, cunsistirg of tz ad quortzi te, fines exhibit 

I? 3 ft rottled texture at 6 0-6 4 ft md 10 0-lb 8 ft 
moderote plasticity, w r iche zones ot 12 0-13 3 f t  14 7- 
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No recovery for this interval 

, 

1 
1 



I 

I 

I 

C J  a c  

> e  

e u  

w >  
o w  IJI- wz  





I 

't L 



I 

, ^ ^  



14 2-15 6 ft 
Sm Clo with sme silt ord tmce rovel, pinkish white 
17 5 "Id ~8 , p v e l  IwIxiIKIo size o 1 1 4 1  overoge o 018, 

oyu~r misti OF rptzite, s d  is fine- to wse- pi4 tell gm 2 d, qu~r to s~b-cn lor, consisting OT 
tz ad 

md 9 81; snd In silt 39 11; tlm 
4 Fi No recovkry for tiis interval' 

2 bite Fines ehibit R r a t e  plasticity, m t j m  OF' cloy IS Glal3 

/ 16 4-16 8 Ft Sandy Cloy os described hove // / a 
16 8-17 5 ft 
Si lty  Smd ~ i t h  sax govel ond cloy, reddish yellou 1516163 
grovel naxiun size 0 15' overage size 0 05' aqulw to 
slb-qulcr, misting of qmtzite, smd is fine- to 

d, pmly oded, m y l o r  to sl_b-rounded, 

ticity, voided hUl3 esent, Fmctwe, 90 
4 ft healed with db noist 
VOA sorplk obtoined rron this ihtervol 

17 7-18 4 Ft No recovery for thrs intervol 
11 4-19 2 ft 
Sm Grovel Hith m e  silt OM' troce cloy, dork goy 4 I? S 1 4 1  to pidish ay 17 SYR7121, grovel noximum size 
o 21, overoy size o E, rqulor, consistiq of yortzite, 

p r t z  m B qurrtzite, Fines ehibit IDH to 
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7 3-8 0 ft No recovery for this tntervol 

8 9-10 0 ft No recovery for this intervol l------ 
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a / 12 kc b ft Gravelly C I O ~  OS d ~ ~ ~ b e d  above 
(“ \ 126-@ Ft VOA sayle obtained frm this intervol 

c ’\, “12 8-13 0 ft VM saile obtained frm this interval 
13 kIl4St tb recdvery for this interval 
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n 0-1 o ft 

124Yt b rccavery for this intervol 

5 7-6 4 ft No recovery for this intervol 

7 1-8 2 ft No recovery for this intervol 

I sc 8 2-8 9 ft kovelly Smd os described obve 

8 9-9 1 ft VOA m p l e  obtoined fron this intervol 
9 1-10 2 ft No recovery for this intervol 
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lop of kkKk ot 10 2 ft 
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CIAISTME 10 2-11 6 ft * 

ocesurd, lighty -py 

tz, less ttm d 11 cane 
city, veinlets of cocO3, IOU 
ty, troce irm oxide stoining 

is fine-goid we s I sorted, 
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lotat depth at 13 3 ft 
""..- -%. ". 

\ 



k 2  w >  

o w  
V I -  w z  
> a  

a n  

.UR 

7 9-8 7 Ft Cloyey Smd os described obove 

8 7-8 9 ft VOA soyle obtoined frm this intervol 
8 9-10 0 ft No recOvery fcr thts intervol 
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9 4-8 6 ft 
8 6-10 0 ft No recovery for this intervol 

VOA saqle obtained frm this interval 
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:sc 10 5-10 6 ft C.&&d ai described klar 
10 6-12 0 ft % r&q fcr this intervol I 
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13 i-is 0 ft  No recoky for this intervol 
14 0-14 2 ft [lye Smd os described h v e  

1 8 '  Cla y Sondstme NI th truce si It, I tght 

y x. < \  m o f k  nt 2 f t  
cLAtFs*pNasIoK 14 2-15 8 ft 

7 l2 5M-7'2'J vel r ow IlOYR1181. sond is finemined we1 sorted. sub- --=-% 

MYEY SPNBTOM 16 0-17 3 f t  Cloyey Sondstone os described obove . 
17 3-17 5 ft VOA sonple obtoined fru this intervol 
17 5-18 0 ft No recdvay for this intervol 

CIAKY SANaSToN 18 0-18 9 ft Cloyey Smdstone os described obove 

%lY RAYSTM 18 9-19 1 ft Sody Cloystme OS described belou 
19 1-20 0 ft No recovery for this intervol 
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2 6-4UCt No recovery for  this intervol 
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5 4-5 6 ft VOA sorple obtained frm this intervol 
5 66 0 ft No recovery for this intervol 

SC 6 0-6 5 f t  Cloyey Smd os described above 

6 5-6 1 ft VOA soqle obtoined frm this intervol 
6 1-8 0 ft No recovery for this intervol 
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APPENDIX C2.6 
IHSS 165 - BORING LITHOLOGY AND 
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MONITORING WELL CONSTRUCTION LOGS 
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10 4-10? ft M& le obtoined fra this intervol 

YEP S/hBiOK 13 9-14 8 ft y\ \ Clo y Sandstone with same silt kacnish ellow IlOYR616- 
6/8r bmm I? 5YR5141, stron brown I7 5d5/61, sord IS 

'b) fine- to aediu-gmined, pocr?pd, qla- to sub- 
rwrded, consistiq of quartz quartzite, fines exhibit 
moderote platicity, extensive irm oxide stoining ZUi 
p-ailty, aryllm cement, highly frioble, 90 degree 
roctlre ot 6 4 ft mist 

i-1 
hll 

ft 
15 a 

VOA sorple obtoikd frm this intervol 
15 1-15 6 ft No recovery for this intervol 

\Ally WIOM 15 6-16 4 ft Cloyey Sandstone os described dove 

Slit 28 3 clflv 

Totot depth at 16 4 ft 
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. 9 5-10 0 ft No recovery fa- this interval I 
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I3 0 0-0 ? ft 
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kk 3 O-wft VM sorple obtained frm this interval 

M 4 0-4 8 ft Sandy Gravel os described hove 

\' *' 
i ', 
'\ ) 4 8-5 0 ft No recovery for this interval 

Toto1 depth at 5 0 ft 
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I sc 0 0-1 3 ft 

Cloyey sond with oblndont ovel, sme silt Qrk reddish 
brow I2 57R2 5/41, reddi sfir brow 12 5Wq1, ye1 lonish red 
15M/6-5/81, p v e l  mxiun size 0 l', overoy size 0 02', 
ongulor, consistirq of qurrtzite m d  sodstme closts, sord 
IS fine- to coorsegoined, well gded, mylor to sh- 
rounded, misting of rrtz od cp-tzite fines exhibit 
n k o t e  losticity, $3 in voids ot 2 9-9 1 ft 10co1 
im 0x1 G! stoinirq on gains, fill to 13 ft with 
o l ~ l i m ~ ~  foil in mtrix, RI 

1 3-1 6 ft' VOA s o y e  obt 
nml I?¶ 

1 6-2 0 ft No recovery for this intervol 
sc 2 0-3 1 ft Clayey sand OS described 0 b 0 ~  

'sc 3 1-3 7 ft 
hvelly kd with sone d o  ond silt, white llOyR8/1-8/21, 
ver dri trow I~ONZRI,  Lmsh yellow I~OYR~/BI 

? ye1 1 O U I ~  h m  llOM15181, gmel aoxinm size 0 l','over e 
size 0 M Y ,  mylor to A-o ulor, consistirq of qua-tzi e 
s~nd is fine to mse-groin!, we11 g r h 4  o n g u ~ r  to 
A- ulrr consisting of qurrtz od guortzite, fines 
exhi3 noderote losticit mist 
24 2x qmvel, 49 !l sad, &6X silt, 11 9 cloy 
3 7-4 0 ft WIA sorole obtained frm this intervol 
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\sc 4 0-4 7 ft bovel l y  Sad os described obove 
M' 4 7A n Ft 
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3 2-3 5 ft YM s y l e  dtoiwd frm this rntervol 
3 5-4 0 ft No recovery Tor this intervol 
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l 8-1 1 ft YOA yle obtointd fm this intervol 
7 1-8 0 ft No rmery for this intervol 
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I1 6-12 0 ft No recovery for this interval 
12 0-12 2 ft 

W Top of bedrock ot 20 7 ft I 



CIAYSTM 20 7-21 4 ft 

21 4-21 Ift VOA sbrQle obtoikd fra this intervol 
\cu\rsrM 21 7-22 4 ft Cl~~yst~f 6 described h v e  
XAKY SILTSTON n ea 5 ft 

Cloyey Siltstone tuth trace sad, li$i groy- oy 110~6111, 
smd is fine-goined, ell sorted, &road$ consisting 
of ycrtz, fines exhibit IOW plasticity, less thn 201 
porosity, nakrotely frioble, coco3 in voids, locol iron 
oxide ord m m m s e  oxik stoinina crbomms mteriol 1 

yesent, 
mis'r 

23 C m & y k  obtoikd fra this intervol 
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t # 4 %  cloy 

Total depth ot 21 8 ft' 
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sc 6 0-? 1 ft Cloyey Sold os described h v e  

? 1-7 4 ft YOh sorple obtoined frm this tntervol 
I 

14-8 1 ft No recovery for this intervd 

8 1-9 8 ft Clayey sod OS described above 

9 8-10 1 ft VOH smple obtoined from this interval 
I 



I M 

a c  
> a  

a n  

w >  
o u  On- u z  

I 11 5-11 8 ft YOA solple obtaired frm this interval 



* I -  * *  
f c l  
5 8  

5g;. L S C  6 0-6 2 ft Grwellj Su?d os described obove 
7-7- \ 

\SM ClAiSTOH 6 2-6 4 ft S i l ty  Cluystme ffi described below 
\ 

m of M m k  rrt h . ft 

6 4-6 7 ft WIA solple obtoired frm this intervol 
6 7-1 0 ft M sanple obtoid frm this intervol 
7 0-? 9 ft Hn rfmvwv fnr th~s intrrvnl . - . - . . . .- . _ _  - . - . -. .. . . - . . . . _. . -. 

I k11n ClAlSTOH 7 9-9 1 ft 

/-7- lL /--/- /--/- 

/-7- 

Silty Cloystone with trace gcrel, p l e  olive 1516141, olive 
y I515131 dite IN91, yellonish red 15Yffi181, sad is 

Ce-goined we11 sorted, 9irrnryIw to d-rded, 
ccnsisting cf rptz, fines erfiibit adrote plasticity, 
less thm 101( osity, S I I  tI frioble, tm oxide 
staining CdEpt ot ?dl 4 ft , coliche ut 6 5-8 6 
ft , mist ot 6 -? 9 ft , wet to moist ot ? 9-11 9 ft , 
moist at 11 9 15 0 ft 

9 1!9 4 f't VOA sanble obtoired frrn thik intervol 
rrnv~ll I 3 md 19 'I! silt 1q clnv 

I I \ 

9 4-10 0 ft No recovery fcr this intervol 



I 

i 

SILTY RAYSTON 10 0-11 1 ft Silty Cloystme os described above 

11 1-11 4 ft MA sorQle obtoined frm this intervol 
11 4-11 9 ft No recoiery for this intervol 

SILTY ClArSTON 11 9-13 0 ft Si Ity Cloystme os described obove 

13 0-13 3 ft VOA sorQle obtoined frm this intervol 
13 3-14 0 ft No recovery for this intervol 

SILTY ClArSTON 14 0-15 0 ft Silty Cloystme os described above 

Toto1 depth ot 15 0 ft 
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PIE2rmtll ommnrn 

mslRlclIDl unao6( UImm m m  

5 2-5 5 ft VOA soile obtoined frm this intervol 
5 56 O ft No reckv for this interval 

I I 9 7-10 0 ft VOA smple obtoind from this intervol 
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SC 0 0-0 7 ft 
Cla sord with oblndant gravel aui sone silt, dmk h n  
I7 6b21, jmvel mximm size 0 l’, ovem size 0 025’ 

pinxly yude ? ltma c m e  & I ,  sh-qultr to 
sh-r d. consistino o f  u r t z  od ouortzite. fines 

IF, uxslStl of p z ,  sad IS 7 ine- to Rediin- 

\ 
GC 2 0-2 6 ft 

1 0-2 0 ft No recovery for this intervol 

2 9-3 2 ft Vofl so$e obtained frm this intervol 
\ 3 2-4 0 ft No rechery for this interval 

Totol depth at 4 0 ft 



+ I -  
b t  
5:: c a  
< w  0 0  

sc 0 04 9 ft 
Grovel I Sod with sone cloy, tm si It, reddish brotm 
(SYR4/4!, dtrk goyish kaun (lOIR4/Zl, vel mimum size 
0 15', over e size 0 02', ongulor to s~!!~?~ltr, 
ccnsrstrna 9 awrtzite ard wtz sad is ine- t o  mx- 

rn 
/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

5 5-6 2 ft No recovery for this interval 

6 I 2-6 * .  4 ft . sandy * r Grovel . n  os described dove /Gc 
lm ri bhrk ot h 4 I t  

SILTY SAVETON 6 '4-1 9 ft .-- 

9 8-10 1 ft VOA smple cbtointd from this intervol 



- 
/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

SILTY SM[ISTOK 10 1-11 3 ft Silty Sordstcne os described h v e  

11 3-11 6 ft VOA sarple obtoined frm this intervol 
11 6-12 0 ft No recovery for this intervol 

Toto1 depth at 12 0 ft 
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SORI 
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c c  

0 0-0 9 ft 
Grovel l y  Sand with sore cloy tm si It, dusky red 12 5YR 
3/21, drk reddish ~ T M  I2 SIR2 5/41 very da-k goyish 
brow 1101R3/21, govel mximul size b l', overaje size 
0 M5', ongula- to &mylor, consisting of  quartzite ond 
qwtt md is fine- to corrse-groined, well gruded, 
oylr to sub-mgulor, cmsisting ci' p r t z  old rptzite, 
fines e h b i  t noderote lost ici ty extensive irm oxide 
stoiniq plont roots (Ip o 0-0 5 t't , top soil ot o 0-0 5 ft I moist - .  

?Sf nml h2 11 
0 9-1 2 ft' VOA ae obtoined frm this intervol 

191 silt 111 clrrj 

\ 1 2-2 0 Ft No recovery for this intervol sc 2 0-3 0 ft Grovel l y  Srnd os described h v e  
3 0-3 3 ft VOA so@ obtoined frm this intervol 
3 3-4 0 f t  No recovery for this intervol 

4 0-5 0 ft 
kn h e 1  with trace si It md dq, ye1 lowish brom 
I10 &I 81, st brow 110~81 p e l  moximm size 0 15' 
ovemy size #I, q u ~ w  to airmylor cmsistin ci' 
qwrtzite, s ~ r d  is fine- to cme-gained Hell g 2 ed, 

fines exhibit noderote plosticity, mist ot 4 0-5 YtZiik ft , y 
q l m  to sub-mylor, consisting of  quortz ad 

at 5 6-8 1 ft 
\ 
\ btoined fr'm this intervol 

I 9% srlt 5 m clnv 
L 

\ 
6C 

5 3-5 6 ft No recwery for this intervol 
5 6-6 8 ft sondy Grovel os described h v e  

6 8-1 1 ft M q l e  obtoined frm this intervol 
1 1-8 I ft No r k e r  for this intervol 
Top  of bebcck ot 8 1 fi 

SILT! SPNOSTON 8 1-9 3 ft 
si I sadstwe with trcce cloy ver pole brown [lorfl'//41, 

medium-goid dl, ly  ah, &mylor to r d ,  

15-201 porosity, silica ceamt, hi  I frioble 0-10 k ee 

8 1-8?'Ft extensive iron oxide staining moist 

9 3"9 6 f't K l w f r m ' t h i s  intervol 
9 6-10 2 ft No recovery for this intervol 

r ed! ish ye1 low (7 5W81, sand is $regained Iwith m 

misting cf qwrtz, ri ines e rbrt low to m plosticity, 

beddi SOE ca-bomceous roterio 9"r o 8 3-8 5 ft , slu 7 f ot 

c 6nvPI 1. rlnv 
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SILT1 WTM 10 2-10 9 ft Silty Sordstme os described obve / / /  

/ / /  

/ / /  

/ / /  

10 9-11 2 Ft WIA So'ple obtained fron this interval 
11 2-11 5 ft VOA sorple obtorned fron this intervol 
11 5-12 0 ft No recovery for this intervol - 

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  - 

SILTY SANETOE 12 0-13 0 ft Silty Sardstone os described above 

Total depth ot 13 0 ft 
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\ 
11 4-14 0 ft No recovery for this intervol 

Toto1 depth at 14 0 ft 
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son 80 

4 9-5 2 ft yI)A sarQle obtoirtd frcn this intervol 
I 

5 26 2 ft No recovery for this infervol 

I ,  - 
9 3-9 6 Ft VOA sorgle obtoirtd fron this intervol 
9 6-10 0 ft No recovery Fa- this intervol 
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20 6-21 2 f t  No recovery for this intervol 

Total depth ot 21 2 ft 
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.' [ 22-Hd't Vert sonple obtoined fra this interval 
\,. "-- 2 4-2 6 ft VOH s u i l e  obtoired fro this intervol 

CC '\ 2 6% ft Clwev kuvel os described obove 
T -'. I 1 ' -  2YdZ h..zsJo recovery for this interval 
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10 1-10 3 ft vofl swple obtoimd Frm this intervol 

anYSTIX1E 10 3-12 1 f t /* \j 
Clo stone wit hafad ond ae silt light yellac bmm 
I2 h6/41 jp$i$t olive brown I2 51R5/4) to reddish ye1 lac 
I7 51Rb/p, f ~ -$ d, we1 I sorted, s u b - d d ,  oor 

rnclrlsim<$ silt dateffirve iron oxide stuinrng md 
locol nigonese oxide stoint \ 

-?yovel, lI[ smd, 6X SI It, % d6y 
P , /  12 1-12 3 ft VOA saqle obtoined frm this intervol 

Totol depth % ot 12 3 f t  

pcrositf &Q !ftctbl\ bp faint beddin] HI c h 
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0 0-1 4 ft 

Ir-c-zc 3 9-3 kf4, ,VOA soqle obtained frm this intervol 

I [ k > 3 6 $ 4  ft " No recovery for this intervol 
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sting 01 g;lortz, qurrtzite, OM nico, r ines 
asticity, extensive irun oxide stoini 
mist ot 3 6-3 8 ft , sotwted ot 4 -5 0 ft 

49 3 md, 15 51 silt, 10 91( cloy 
i 

Eloye Siltstone with me d, Ii$t g 110fl1111, very 
pole 1;. IlOYR1161, smd is fine-yoire I well sorted, 
shnylrr to sub-dd, consisting cf yrtz md nim, 
fines ehibit IOU dosticitv. ~ocol iron oxide stoinino. lo! 

UAYST[WE 6 2-7 4 F t ._ . ._ 

So$ Clo stone with some si It, troce 
born 12 r, 75/4-5161, very drk broun I 
IIOM17161. wove1 maxinm size 0 1'. 

fructwes ot 7 1 ft 6 2-7 5 ft dry, 7 6-11 !I ft wh, 
1 1  9-11 7 Ft drv h 
extmsk irun oxide stdinim mttled textwe 3b hee " 
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F V  
CLANOVE 9 7-11 9 ft Cloptone os described h e  



n 0 0-1 0 ft 

I -  

h ohtd %/ droded odlr to &b-mded consistino d' 

x- sorted, @lo: consisting of brrtz, fines eihibit hi$ 
losticity, less thm 51 p i t y ,  raderute f r ih l i t  

!ccal ad extensive imn oxide staini lespecially o 9 5- 
10 5 ft 1, MI in voids at top cf d rad at 5 9 ft md 
at 6 8 ft faint hrrizmtal bedina at 10 9 ft cutlined bv 

1 7 - 7 -  
-/-- 

7--/- -/--I -/-- 

I ,  

/ 

9 3-9 5 ft VOA sorole obtoined frm this intervol 

7 - 7 - 1  
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-/--1  

'--/- 
-/--1 

'--/- 
-/--1 

'-7- 
-/--1 

'-7- 

<- \ 
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P--- 
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7 8-8 3 ft No recdvery for this interval 
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’--/- 
-/---/ 
’--/- 
-/---/ ’--/- 
-/--1 ’--/- 

QAYSTM 



8 0-8 2 Ft 

31 38 saod 15 flX silt 4; RX rlnv 
VOpl sample'obtoined frbn this intkrvol 

I 8 5-9 9 ft No recoverv for this intervol 
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-/--, 
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'-7- - 
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th ot 12 4 ft 
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MONITORING WELL CONSTRUCTION LOGS 
IHSS 166.2 - BORING LITHOLOGY AND 
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6 5-6 7 ft VOA sonple obtained fron this intervol 
6 7-8 2 ft No recovery for this intern1 

8 2-8 5 ft 
h v e l  ly [I with m si It md sod, ye1 lou-brocn llofl 
5/81, hn Y 107R5131, govel nwinul size 0 05' ovemy 
size o M', o U I ~ ,  consisti of vtzite mdqurrtz, 
smd is f i n r  7 o aK1.se-qroin!J tel I pded, oqulw to 
sh-o ulcr mist iq of rprrtz ord quortzi te, fines 
ehit3 noderote olosticitv. MIII in voids. iron oxide 



. 10 0-10 2 ft vofl sarQle obtoined fm this interval 
xplm WTUN 10 2-11 1 ft 

n d ~  loco1 imn oxide stoiniq i i s t  

17$$t YOA &role obtoinkd frm this interval 
SlIt w 9x cIm 
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9 9-10 1 ft VM sonple obtoined from this intervol 
1 I I 
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r--/- -/--. 
7 - 7 -  -/--. 
7 - 7 -  
-/---. 
7--/- 
-/---. 

7 - 7 -  
-/---. 
7--/- 

n 
c ;; c 0 
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s '\I - / jl'9-12 1 ft VOA sanple obtained fm this interval 
/I / /"Total depth at 12 1 ft' 
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M5Db Dw[ltR IINI 
BIllDut OIhMER IINI 6 5 

J P  GIwa 
OJ/15m3 679 92 
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Toto1 depth ot 10 2 f t  
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Ton nf M nt S B ft  

6 36 5 ft VOpl samle obtained frm this interval 
,LTY UAISIME 5 8-6 3 ft Silty Cloystme OS dmibed belou 

I 
snn ~ A Y S T M E  8 2-10 o ft 

6 5-6 7 ft VOA saqle obtained frcn this interval 
6 7-8 2 ft No recovery for this intervol \ -- -- 

7--/- 
---/---/ --- -- 

7--7- 
---/---/ 

7-7- 
--/---/ 

7-7- 
---/---/ 

7--7- 
---/---/ 

7-7- at 10 9 ft , cOIx13 in voids, 
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8 0-9 9 ft 
Silt cloy with tm 4 gmy I10%/1-6/1), brow 
110d5/31, I icjt olive brMn I2 515/4-6/1), bromish yet ION 
llOYA6181, sand IS f~x-gruind, dl sorted, with t r u  
a e d ~  to c a n e  sand, m lar to sd-rcuded, consisting of 

ot 10 2-11 3 ft , Coco3 in voids, mottled texture, 
carbonaceous Mteriol present, goss stens ot 12 1-13 0 ft , 
moist 

quortz fines exhibit hig iY plasticity, irrn oxide stoinmg 

I 



I 

c 

\ 
9 9-10 2 ft YOA saple dtoind fm this intervol 
10 2-11 8 f t S$@f oy os descr r bed dove ui 

/Jt 1 
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7 2-8 0 ft No recovery for this intervol 
n t R 4  rdy Cly t os described dove 

Ity Cloystme os described belou . .  --/--/ 
7-7- 
---/---/ 

7 - 7 -  
---/--/ 
-7-7- 9 7-9 9 ft VOA sorple obtained fm this interval 

/ 9 9-10 2 ft No recovery for this interval 
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7 - 7 -  
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a 0 0-0 8 ft 

with sore pvel and silt, very pole brm 
31 p e l  mittin size 0 l', averaje size 0 02', 

o d-ongu~or, consisting ~f quartzite,  and is 
dimgmined, p l y  rode4 qlr to mmded, 
cf tz old g;rortzi 9 e, fim ehbi t  aoderote 

y,> Ir). ick is present in notrix ond os o cement, I 

/ 6 6-6 8 ft VOfi sanple obtoined fron this intervol 
6 8-8 3 ft No recover for this intervol 
Ty of bedrock at 8 3 f r 

/CLAYSTONE 8 3-9 7 ft 
[lo stone with troce silt od sand, gmy I10%/1), b m i s h  
vel r OH llOYR5181. smd is fine-mined. well sorted. sub- 
hded, consist'ing of vtz, Fines exhibit high p'losticity 
less thm 51 porosity, slightly frioble, hDI3 in voids, 
loco1 irun oxide stoini mist 
121 sod, 4 9l silt, 93 t cloy 

sfu3oU DAYSTINE 9 7-9 8 ft  Sandy Cloystme OS described belcu 
9 8-10 0 ft VOA srnple obtointd from th is  intervol 





^ "  

0 0-1 I ft 
Clo e sard uith ctnndant gravel trace silt, light py ~tkh vwy pole barn (~OYRVII le olive 
I I O W ~ - ~ I  govel nmim size d overoge size o E', 
~ ~ I L T  to sut-mcy~ar, consisting of  rprtzite urd rptt 
xnd is fine- to mse-pined, w e l l  pkd, 
d-rd misting ~f ytz, qwtzite Xia fines 
exhibit derote to hi 

OraveI. to Mist ot o 0-1 3 Ft . hv to darn at 2 1-1 4 

Io" to 

losticity, goss roots ot do- 
0 9 ft wli$R at 2 4hzp - 9 ft sone iron oxide stoining on 

* I  I 

obtoined Iron this iktervol 
silt a I1 clm 

I 3-2 1 ft No recovery for this intervul 

3 2-3 4 ft VQA sorQle obtoined frm this intervol 
34-4 I ft No recoiery for this intervol 

sc 4 1-5 4 ft Clayey Sand os described h v e  

5 4-5 6 ft YOA sorple obtoined frm this intervol 
5 6-5 8 ft WIA Gle obtoined frm this intervol 
5 8-8 0 ft No recher for this intervol 
1q1 of bebock ot 8 0 fr 

'MlSlad 8 0-9 7 f t 
stone with some sad (rid troce silt, gayish barn 

IZ%!i/Zl, yay 110N5111, sand is fine-groined, well sorted 
ongulcr to s u b - d d ,  consisting of quortz and quartzite, 
fines exhibit noderote to high plost ic~ ty, less t h  51 

osity, slight1 frioble, m e  iron oxide stoinin dry, E' mece rf cob i le auoht bv am and wsRd to % 2' 
7 41 I 
9 7-9*1!1 so& obtoikd fron this intervol 

SlIt M rlnv 

9 9-10 2 ft No recovery for this intervol 

I J  I 

I 
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SMI SILTSTM 10 2-11 8 ft 
saw)( Si I tstone wi th some cloy, ro ish brw I2 515121, 
9 ~ y  I101R5111, yellowish h w  ! h  10 5/81, md is fine- 
pined,  el I sorted, ongula- to sub-mmded, consisting cf 

tz m d  prtzite, fines exhibit Icu plasticity, less K 10% prosit, CrgiIloceoUs orti si~ico cenent, 
noderotel friob 1 e, srdl horizmtol froctms ot 11 3 ft 
heoled HI 1 h silt, dry 

11 8-12 b ft V ~ n p l e  
clnv 
toihd frm this intervol 

M o l  depth ot 12 0 ft 

\ smrl 41 3 
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8 8  & e  

6 0-6 7 ft My Gravel as described above 

\ 
6 76 9 ft VOA smQle obtoined frm this intervol 
6 9-1 0 ft tb PX~ET for this Jntt7'vot 
Tcp of bebock at 8 0 fr 
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1111113 

I 

!hdy Siltstone with some cloy 1 1  ht y o  -goy IlOlR6113 ot 
10 1-11 3'. yellow llOYR'f/8-8hl (19 11 3-12 3'. sad is 

in voids ot 10 1-11 3 ft , ixrimmm notaiol 
present, lay 0 2' gravel plghed ttr@ section by a y  
at 10 1-10 3 ft dolo 
\A si It I?. 1 rlny 
\ 
\ 

' I  
. ~ _  

12 0-12 2 ft VOA sbrQle obtoined frm this intervol 
12 2-12 3 ft No recovery for this interval 
Toto1 depth at 12 3 ft 
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9 8-10 0 ft VM smple obtoined frun this interval 
10 0-11 8 ft 

Siltstone with sone cloy, y e l h  (10YR7181 light py 37/11 sad is fine-groind, well sorted d-0 Ir to 
srb-ramdti, consisting of yrtz oixi quartzite, 3 o t e  t o  

9. less thrn hi plosticity, extensive irm oxide stoinin 
1 orosity, orgillocews cement, w h t e l y  ricble, iron 
0x1 4 od mmQanese oxide stoinir~ crbonoceous wteriol . . . . .  Y ..+.. ..#.. 

\ ilt 77 hl rlov 
\ akle obtoineh fron this intervol 

lotot depth ot 12 0 ft' 
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If1 Ill/ GH 0 0-0 3 Ft swdy Grovel os described below 
0 3-0 5 ft WIA somle obtoined frm this intervol 
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frosted owtz Sone M thick si Itv to sodv TOPS occur 
ttroughdt intervol No vent kding 6Froct l res  
resent fbist ut time of recover Nm-colcorea~s i t  45 9') 151 F 6 Sad 7[ix Silr 151 Cloy 
Clo stone some silt Dmk goy IN31 with medium lijht groy Id M thick sol$ to  silty sems Sone block IN11 
tin staining on fractured slrrfoces d cbrk ytll~~ish oroqe 
(e stain1 present CI stm is d l  sorted, we1 I 
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?& thm OR cn thick lntil o de 
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layers ore hi l y  frioble Prisory cementing nediu is c oy 

froyentsl throughout iniervd Feu evopr ite, possibly 
gypsu~ cryctcij GOWVP~ .. . th rprent frrc7res boist ot 
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Troce block I it 11 cori~onoceuffi rsoteriol longulor I igni te 
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p r r r + f l  MY SILTSTNE Smdy Siltstone, sone cloy light olive groy 151 5/21 
Siltstone is rod sarted mylor to sd-a lrr, frosted 

tz with orgillocecus cenent, m estino ed pcrosity of Ki mod friable ~rb~nacews noteriol lligiitel occrs 
os lithic fro mts less thm 1 nm in size throughout 
intervol Bed 19 is difficult to desti uish, but opperrs 
to be horizmol No froctcres resent n-calcrreous 
At 100 3') 32% f G Sard 6lfPSilt 1% Cloy 

# P / / /  
/ / /  
/ / /  
/ / /  

s n r  
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Si ltstone so@ cloy 01 ivt ray ISY 4/11 to 1 i$t 0 1  ive 

orgulor to sub-mylor quortz, mn-porous 8 nm-friable 
Corbonacews noterid 11 iyi te) occrs os sa~lll froyents 
ttrcqhcut interval Bedin is difficult to distinguish, 
appeors to be mossive tworb top 8 bottom of intervol uith 
horizonto1 losinations touords center of intervol 
froctredlcrushed zones with m referred orientotim occr 

"I-co I DCGTWUS 
At 102 5', 8D Silt 1R Cloy 

groy (5Y fl2l Siltstone is ! inely lomirmted, well sorted, 

at 102 5' to 102 9' d 103 2' to eo3 7' 

- L 1 brtV SILTSTOEE C l o y q  Siltstone 01 ive aroy I51 3/21 to li$t olive yoy 
/ ' I I /  157 b/i) Siltstone is issive to lominoid. dense d 

idlroted, nod sorted, non-porws d mn-fr'ioble 
CorOarocews mteriol [lignite1 occrs os lithic frogmnts 
tkcu$cut intervol Bedding is difficult to distinguish, 
houever sone horizonto1 loinotions opporent ot 105 l', 
IN 8' d 109 6' Slickensided froctres occr ot 
105 7' to 1% 7' I30 to 60 degrees) 107 6' to 
107 9' (60 de eesl, 112 5' to 112 9' I 7 0  degrees], 

horizontal Frocture at 106 0' lightly dry on recovery 
Nan-co I corecus 
At 109 4') 6D Silt 40% Cloy 

I d 115 0' to 1 5  g. 8' I60 to 90 de ees1 fe stained 
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No SAHPIE No recovery 
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OF ENERGY R(XRY FLATS PLANT FORM GT.6A (REV. 2) 

Groundwater Monitoring Well and Piezometer Report - 
.L 

(WELLNO. 46792 
a 

f : R o J E a w  U A R ?  

E 

I i 

Height of top of p t c c t l v e  casurg (Ft) 

Height of top of well w g  (Ft) 

N -  1 

d .o' 

6 If 

3.0' 

90.7 ' Depth of top of 4 CFt) 
Type of d: %" v o w  R CE:GCLD ?E- 

Depth of fop of fdtcr pack / bottom of d (Ft) 
Type of filter prck: &'yo 

9 * 7 ' 
e531 3/LICA 5< 

... I 
I 

-- 
*.7--- - ! -  

- a  

u - 1  Lmgth of plugged b h k  s d o n  - Sump (Ft) 2.8' 
Depth of boaom of plugged blank 
m o n  - ~ u m j  (Ft) 

Type of backfill below filter park 
$flue- 

# 

I)lamefer of hole (In) 
b t h  o f  hole (Ftf 
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Cloystone HI th truce si It bl ive yoyl5~4/11 ding to dark 

mderatelv indurated. frioble to aderatelv frioble 
gremrsh g-oy156Y 4\11 Core is dry ad britt Y e, rock IS 

Interval \s thinly lblninated Hith sevefol t h i n  si I ty pods 
md lens Bedding is sub-hrizontol 110-20 degrees) 
Abundeit thin irregular strinyrs of organic nterial 
Iliyitel Potch irregulcr sroins and cootings of 
FeOxideilinonrte r Porositv is nil 
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e apparent Oddly Sad Fraction consist 

of v f 9 to f g quartz sand, sdrround, moderately 
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r;i m n i c  naterlal wrel i ~ ~ r voo te  prlrosity is I I 1' 

22; i '>d C,FI 51 Clay 



I4 

m 
n 
n 

111 

m 
m 
n 

P 
M 
m 
n 

m 
m 
m 
u1 

N 

m m 
m 

1 
111 
m 
0 

0 
M 
0 
kl 

c 
P 
m 
111 

m v 
m 
111 

F 
7 
0 
111 

, ,  
L A. CldYEY SILTSTONE Cloyey Si I tstone wi th swse sond Greenish groylSGY 6/11 
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!he above intervo mever, sonekot broken olmg 1"-2' 
froctre zones 
251 S9d 411 SI It 273 Cloy 

NO WE Core loss, No Retrievol 

L,L. MYEY SVTSTOM Clayey Siltstone Huch the same os 101 7' to 102 9' intprval 
251 Scnd 481 Silt 272 Cloy 

Cloyey Siltstone i i th sae cloy Olive yoy(5Y 4111 grading 
to 01 ive blockI5Y 2/11 Ccre IS sI ightly Mist to dry 
tloderotely friable, laoderately tel I indwoted tbttled 
oppeoronce with thin 1'-3" intervols of  thinly lominoted 
beddiq conprised of alternoting silts m d  cloys Aburdmt 
corbonacecus moteriolllignitel os dissenimted irreylor 
bleb od mosses Observable pros1 ty is ni I 
751 Silt B Cloy 
Core Loss, No Retrievol 



/ j /  

XATSTNE Cloystone uith some silt tiottled olive r a y N  4/11 ding 
to nattled olive block151 2/11 Core is l l r  ry to slioht Y dm 
Intervol is noderote to wwkly frioble, mderotel Jindirmted 

irreylar blek, disseninoted mosses md thin stringers 
Severol thin irrewlor silty lenses thot qrodes to o thin 

modcrotely ablndant carbonaceous mteriollligntte 1 os 
bedkd, thinly pahd cloyshe No obserhble prosi ty  
2m S I I t  am Cloy 

:MrSTN Cloystone with SOW silt Olrve myI5Y‘UlI groding to light 

is chore Cor2 is thinly parted uith o brittle fracture 
Rock is mderotely frioble, wkly to rderotely induroted 
Abudmt corbmoceous ioteriollliyitel os thin frocture 
coatings ond irregular stringers m d  os irr ulcr blebs urd 

noted 116 4’416 7’ ,120 5’-121 0’ 

olive gray157 6/11 Core is dry 9 o slightly moist Bedding 

f g disseminated Bosses Severol froctusedl 1 roken zones 

108 S I  It 90% Cloy 
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:lArST(jEIE Cloysrone with soc si It 01 ive roy15Y4111 yoding to 01 ive 
blodc[5! 2/11 Core drv to S I  ioh 9 Iv ioist. moderotelv we1 I 
irdroted, moderotely to slighfly frioble htt led  thin 
bedding with several silty lens and concretions l2nra-lbnml 
s p y  to trace o mic moterial aostly os thin cootings 
and f o dissemnkJ blek Rod uossesses br i tt le froctre 
with ii’regular thin portrqs A shrouded to sub-angular 
osper clod mted in cloystone at 136 6’ 
101 Silt Clay 

IO MRE Core loss, No Retrievol 

:lAISTNE Cloystone Some os 133 8’ t o  137 9’ interval 
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ongulrr grains Trace onmts of f disseminated 

1m SI It 9m Cloy 
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0 %PIE Core loss, No Re tr ievol 

keenish groyl%Y 6/11 
67 4/11 Core is moist to 
sliohtlv frioble. mderotely 

Hell' idrated Hod Hell benentduith colcorebffi cenent ' 
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with some thin wispy IoiiIxle cf Grganic roteriol[Iiyitel 
Bedding is sub-horizontal 10-20 d y e 6  
6M Sand 351 Si l t  51 Cloy 

aTST@- Sm Si I tstore Hith sone cloy 01 ive gro 15Y 4/11 ydinc 
to i k greenish goyl5Y 4111 Core sligh i l y  mist, mod 

comprised of m lor to s J -aqular clear to tronslucent 
uartz oins it krotely cemented b orgi I I I C  cerent 

we1 I inhroted, mad to S I  I htly frioble Sand froction 

!ntervoyhas thin portly md locol!y brittle frocture 
Rock contoins troce oaKllnts of coriomoceous moteriol os f 3 
irregulcr blebs of I iyi te faint uispy thinly lominoted 
bedding mostly obscure, oppears subhorizonto1 at 10-20 

!.!?id 631 Si It 111 Cloy 

0 !%RE Core loss, No iletrievol 
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;ANw SILTSTONE Smdy Si Itstone ui th soae clo 01 ive yo1151 4/11 goding 
to  I i#t olive 9-oy[5r HI Ere is s i ti moist, n ~ d  
Hell idmte mcderdely to sli$tl I' cl  
Hell cenentd B y crgillic cement Hot ! led ri to ~ o y y  le bderotely thin 
bedded olternating siltstone to smdstone Rock possesses 
brittle Froctlre m d  vorioble thin to thick porting Bedding 
ottitude is obscure, hhever appears subhorizonto1 ot 10-20 
degrees Sand froctian is cmprised of f sub-orqulr to 
ongulor naierotely sorted, cleor to trm 9 ucent qirlrtz 
roins h e  ommt of crrbonoceous rateriot os 
!issemrimted f g ongulm fro ents crd groins ond thin 
strinoers disseniroted throug i! ut intervol 
38%d 5811Silt 1 ~ c t o y  

;ell d m t e d ,  m&$otely frioble 11th uwk OT I I I I C  ckrnent 

s d s  and si Its Bedding hos MI opeoronce suggestive of 
subhorizontal 10-30 degrees sand fraction is CWB ised 

rongiq from cler to tronslucent 
701 Smd 28 51 S i l t  2 51 Cloy 
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soft sdimnt deForrotim hero 9 I ottitudes ore 
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I Mditiwl centralizers . “ I  ot IO’ a’, 50’ 10’ 90’,110 ad 130’ 
+ I -  

I 
1 

I 

1 1  

CLAYST[BIE Cloystone uith sone silt Olive groy15Y 9/11 ding to da-k 

noderotely to weokly frioble, brittle froctlre Hith H E U ~  
thin partings Thin bedded lrith sptty irreylor strrryrs 
of cohmoce3uj fioterial(liyife1 kddi is sh-horizmtol 

geenish yy(56’f 4/11 Core is noist, rodera g. ely idrated 

ot 5-10 deorees 8rkenlfroctlre zones M Y ed ot 162 8’to 
163 4’ Atfitdes not recognizable 
13 Si It 8?1[ Cloy 
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ilD MPlE Hole reaped to 165 2’ prior to ~ e l l  installation 

TOTAL EPTH M: CASING 165 20’ 
BOTTOn Of nl’TD1 PACK 165 a’ 
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Dcpth of bottom of frlter pack (R) 

Irngth of pluggai blank &on - Sump (Ft) 

Type of baci5d.l below filter pack 
-SAND 0 3' 

Dametaof hole (In) 
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Olive sroy 15 T 9/11 Ibd to htrjly frioble Mirg 
not Wldent, trm silt >m cIq 
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Olive QOY I5 1 4111% tbd frtoble Miq not evident sore Silt Beroles srity t d  bottln )m! cly to M cloy 
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)M cloy 
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APPENDIX C3.2 
0 U4 HISTORICAL I NVESTlG ATlONS BORING 
LITHOLOGY AND MONITORING WELL CONSTRUCTION LOGS 



Silty Smd with me aye1 and tm clo IO 0-3 1'1 
Yellowish h w  I10 YfY6I Pwrly gab s d  v f g to 

slhqlllrr to sub-d no MII$R pred lprtz 

-1 0'1, 11 5-2 0'1, 12 8-3 0'1 

low plmtici Fines ~II visible bedding 
zme ot I 0-1 T dGroveI, 599(  ad, 

I 
~~~~ ~ ~~~~ 

K Silt with some cloy I3 1-6 4'1 Brcxmish yelloH 
I10 YR 6/61, 

Fridie %% 'silt. 101( Clov 

ly mded, lac plosticity fires, no visible 
bedding, mis rv mor ed bed-ock Soe Fe-oxide storning, 

No Recovery 14 8-6 0'1 ' 

Grovel ly sord with me si It I6 46 9'1 Red I2 5 YR 4/61, 

rdd, pd rp t z  d feldspar, law losticit fines, no 
well gded sand, v f 9 to c g sdqulr to sub- 

Cloy 
visible beddiq aoist 291 Gravel, 56 9 f  Sad, 15 Silt, 11 

K [loye Silt with some sold 16 9-8 4'1 !ellowish ~ O H I  
110 71 5141, o r l y  p son4 Fred qwtz, no visible 
beddi w i s ,  r d " E '  ver stif sme CT IC noterial, mots, 

- # . -  trace$ pbles hd 73 si 19p"l~ cloy 

UAXY SIlTSTON 1q1 of khxk ot 8 4' Cloye Siltstore 18 e14 2'1 
Brow 110 YR 5131 to Ii$t ye1 i wish barn I2 5 1 6/41 
Trace of fine sand leu plosticity fines, high mcunt of 
or mic noteriol (rwts~, a o t t M  oppeoronce nossive 
b&iq soc [e-oxide jtoiniq mist mfsilt, ~ L X  cloy 
No Recovery 18 7-9 0'1 

L -'- 
I ,  n k m t r v  l79-AIll 

- L -'- 
- L L 
/ I  

I /  

- , I  L L 
- L L 
, I  



I I 
I 
I 
I 

-- 

Totol llqth orll led 14 20 



mno 

mno 

811111 

flRO 

Iiamite staining, m visible bedding. aist, 'troce 
scottad el, ulcr to sub-mmded to 2 cn in 
length &el*il Sod, 28I Si It, fhI?Ioy 
No recovery (9 0-4 2'1 

Toto1 depth dri I led 6 2' 

Vadose Zone hitoring Borehole 
Bentonite 0 65' to 0 84' 
Silico sond 0 84' to 1 1' 
Silico flar 133' to 2 8' 
Bottom P o r n  C 1 67' 
Bentonite 2 8' ? o 3 1' 
Portlad kaent 3 1' to 6 7' 
lotol Depth Neutron Access Tube 

Construction listed Below 

6 9' 



mi 
mu 
sm 

\ 

H !hdy Silt with sme- el ond troce bf cloy IO 6-6 0'1 
!ellowish hrn I10 7861 UelI crded sold v f o to 
c g , sh u l r l  pd crtz odfeldspr, 'no wliche, 
lar olastJci - ? #  v fines. sli t h r i z  beddim Truce of 

J 

SAhDY SILTSTIM 1q1 of  Mock ot 6 0' Smdy Si I tstone with a troce of 
clay 16 06 4'1 Olive yellow 12 5 1 6h1, well sorted 

cement, no wl iche, aoist Sone e-oxide s aining no 
visible bedding 491( Sawi 561 Silt ,  3x Cloy 
Cloystone with o trace of silt 16 4-11 0'1 h$t olive 
bru~ 12 5 r 5/61 Very stiff, wliche p-esent in froctlres, 
sme fe-oxide staini foint tiuriz kdding clo mhles 

degreesl, aoist 51 Silt, 51 Cloy 

Yhl TIacm 
4 v f 9 ,  hquk frd 

UAYSTM 

p s e n t  ttrcu$out 1 I iche f I I led froctres ot yc 6' 110 

WY SILTSTIM 1q1 of  Mock ot 6 0' Smdy Si I tstone with a troce of 
clay 16 06 4'1 Olive yellow 12 5 1 6h1, well sorted 

cement, no wl iche, aoist Sone e-oxide s aining no 
visible bedding 491( Sawi 561 Silt ,  3x Cloy 
Cloystone with o trace of silt 16 4-11 0'1 h$t olive 
bru~ 12 5 r 5/61 Very stiff, wliche p-esent in froctlres, 
sme fe-oxide staini foint tiuriz kdding clo mhles 

degreesl, aoist 51 Silt, 51 Cloy 

Yhl TIacm 
4 v f 9 ,  hquk frd 

UAYSTM 

p s e n t  ttrcu$out 1 I iche f I I led froctres ot yc 6' 110 



No REcoyDtT No recovery 111 0-12 0’) 

Totol 9th drilled 12 0’ 

Yodose Zone Hmitcring Boretale Construction listed Below 
Pcrtlmd kmt 1 0’ to 2 8’ 
Bentonite 2 8’ to 3 6‘ 
Silica Sond 3 6’ to 9 8’ 
Silico flw 9 8’to 5 8’ 

Patlad &rent 6 2’ to 11 I’ 
Toto1 Oepth Neutrm Access lube 15’ 

Bentonite 5 8’ ? o 6 2’ 7‘ 



I 

I 

19lRf 

@RO 

90RO 

aAYfl SANoSloN Claye Sandstme 111th sme silt 14 7-5 0'1 Top cf Bedrock 
Iellm I10 'rR 7/61 to h i s h  yellar 110 7R 6/61, at 4 

l2LolJdd f m t e d a g  qucrtzgroins, opmx 2ox 
visible wait , opprox 5-10! qillocews ceRent, 

v f to f g , s u b - d  to rded,  troce very 

I derate P o i  v fri le. aoist 

MTSTN CI 

staining olmg bedding plmq mist lO-u)I( Si It, 80-90X 

tone with soae silt I6 0-6 4') kd g 
to T lock I10 YR 2/11, very stiff to 
at 15 degrew to horiz corbonocm 

Cloy 

Q.hK! SPNIlsTOhE Clayey Sandstone 111th soae silt 16 4-6 9'1 Sane OS 
reference rntervol 14 7-5 0'1 obave 

L 

\ ha AECOYERr No recovery I6 9-1 01 



clayey Silt with sone sod md govel 10 0-1 9’1 11 t 
h i s h  110 TR 6/21 with scotted brwish ye1 ow 110 
flu81 1 8 i n g  !?uttered hi te 110 TI8111 
cal tcheg-oins Stiff, mist, sad md yovel ply goled, 

6I Grovel, B 54 53 $It, 351 Cloy 
No mvety IO 8-1 0’1 

f K 

d-ongulr to randed hmht p mts P roa 
IO 0-0 3’1 lar plostrc1 fines 



R Si1 Cloy' 111 0-14 0'1 bttled myish h 110 IR 5/21 
ad 7 ight ellowish brow 110 7R 6!41 with dork h 
I10 Y d  lrniniatims from 12 5-14 0' Stiff with wde 
biz beddi moist, troce sand and grovel xu si It, mhoy 

silty h v e l  uith me rn and troce cloy I14 0-16 5'1 
l'utrix yellwih brow 110 IR 5/41, sond prly ycdd' 
v f to m g dmgultr to sub-romded, low plosticity 
fines, m coliche pred prtzlfeldsptr,  cnde horiz 
Mdim cf-v 

-I I 



mu 
oyla 
sm lnHw 

I# 
v--/- 
-/--1 
7 - 7 -  
-/---/ 

7 - 7 -  
-/---/ 

7 - 7 -  
-/---/ 

7 - 7 -  
-/---/ 

7 - 7 -  
-/---/ 
-/--/- 

-/---/ 

7 - 7 -  
-/---/ 

7 - 7 -  
-/---/ 

7 - 7 -  
-/---/ 

7 - 7 -  
-/---/ 

7 - 7 -  
-/--/ 
t - - / -  

-/--/ 

-/--/ 
t - - / -  

-/--/ 
t--/- 

-/--/ 
t--/- 

-/--/ 
t - - / -  

,-- - / 

Sn1r CIAISTN Top If Bebock ot 21 0‘ Silty Cloystone ot 121 0-26 0’1 
light olive bnno I2 5 7 5/41 No sond present, 

imtely qwtz ad plostici ty fines mist, vox 
stoining sme r IC wteriol sone crude beddi taud 
htton, sll01 I fri8e zme ot 2‘4 08 201[ si It, d cloy 

$sty, rrgi I locm cenent, no caliche me ? e-oxik 

Toto1 th 6.1 I led 26 0’ 
Vodose one Honitri Borehole Construction listed Eelor 
Bentonite 5 5’ io 6 ’ 
Silico sord 6 0’ to  8 4’ 

7 7 
Silico flour 8 4’ to 10 4’ 
Bottom of Prm Cup 10 3’ 
Bentonite 10 4’ to 10 8’ 
Silico sard 10 8’ to 15 9’ 
Silico flour 15 9’ to 16 4’ 
Bottom Pm clp 16 3’ 
Bentonite 16 4’ to 16 8’ 
Silico sond 16 8’ to 20 7’ 
Bentonite a7’ to 21 3’ 
Prtlmd Cemt 21 3’ to 26 3’ 
Toto1 DE@ Neutron Access Tube 26 0’ 



0 :  n .  
r -  
a .  

1: 
a :  
E l .  
c -  
n -  

e 
t - :  n .  
@ -  
n -  

3 
s :  

n .  

4: 
n :  

n -  

m .  
I -  

E l .  
0 .  

r :  m . 
I -  
n .  

6: 
n :  n .  
Q -  
n .  

7: 

n -  

e 

N :  
E l .  
c -  

4 :  n .  
c .  
n .  

4 
0 :  
P ) .  
0 .  
n 

1 

-- 

Total th drt I led 6 0' 
Vahse 7 one hitoring Borehole Construction 
Toto1 Oepth Neutron Access Tube 9 5' 



Smt$ SI Ifwith me cl and troce gravel 12 0-6 9’1 Dark 
yell~~tsh broM 110 YR %61 Smd f g to c g , p l y  
yolk4 sh ulw to sub-mded, lar plostlclty flneS’ 
red qmt-?roct 1511 coliche notst !i kovel, h1 ~ a r d  601 silt, fi cloy 
No recovery (2 6-3 b’I, I3 94 0’1, (4 7-5 0’1, (5 7-6 0’1 

oltermtirg’solify and cloyey loy‘y to O”4’ thick, 
coliche resent os frocture FII iq Q 8 5’, 9 Z’, md 
10 1’ !E sm 201( silt, 63 110 
No recovery 16 !L 9 0’1, 111 6-12 O J !  



Ii 3 
Y 

i c  

URUm 

/--/- 

-/---/ 
/--/- 

-/---/ 
t-- /-  

-/---/ 
/--/- 

-/---/ 
/--/- 

-/---/ 
'-1- 

- 

- 
I 
-/---/ 
e - - / -  

-/---/ 
e - - / -  

-/---/ 
f--/- 

SILTY llAYSTaVE S d t ~  C l i t o n e  I12  1-13 0'1 Olive vello~ I2 5 Y 6/61. 

Toto1 dtpth drilled 13 0' 
Vodose Zone bitwing Borehole Construction listed Below 
Bentonite 2 7'4 2' 
Si I ica !ad 3 2'4 2' 
SI I ICO Ilw 5 2'-7 9' 

Bottmpomur?i Grout 7 9'-13 1 ' 
Total kpth Weutrm Access Tube 12 83' 

Note Soring 61 Iled to 12 0'' poor recovery fron 6 0-12 0' 
hved  rig 3 to the mt, drilled to 6 0', r e d  syliy 
fron 6 0 to 13 0 
Note hing 61 Iled to 12 0' poor recovery frm 6 0'-12 0' 
Hovd ri 3 to west, drilled to 6 O', r e d  ~o'pling from 
6 0'4 1' 



"I) 
i 3  
E i  

' 4  

I 

P Ifrcctured*bty'drlgl, Subrarnded 
rudd to ongu~or, aoderotely &, 4;wrtz ad e'i+ 
cauiuq mist Gravel 63X hf26'!, Silt 6X, Clay 3 
NO RCOW~ IO 8-2 0'1, It 7-3 0'1 

f g to c 

CI stone with sore silt I6 3-9 0'1 1 of Bebock at 6 3' 
11 3 t olive QMY I5 1R $21 with Irht T o ive brown I5 15/61 





k k  
5;: 

M RECOWlT 
m 

No recovery I1 8-2 0’1 
Silty $a-td)i Gravel with tm cloy I2 0-5 7’1 tlotrix very 
duskv red 2 5 2 5/21 Grovel ond cabbles rcundd to 
qhr, (broken by drillingl, commly ) 5 CD in dimeter 
sand f to c 9, very Irr to sub-rounded quortz ad 

LM plostic ir  kovel 671 d 151, Silt 151, tloy 3 
No recovery 15 +3 01, I3 \-4 0’1, 14 9-5 0’1 

netmrrbic ins ObUnQn 7” F biotite corn mist 

soldj Grovel with me silt ond troce cloy 16 06 7’1 
Hotrix dorJlc bnnn (7 5 nl3141, sli tl mist cobbles and 

Eter  s ~ n d  f o to c a .  very moulor to shmu~r. 

m 
I, very anylor md t d e n  by Pr I I  iq 10 m-XI CII 

I \  

- 



Mu 
lRAn 
SIlE 

c c  '7 / / /  

/ / /  

SILTY SAHISTN 

' I  No recovery 115 8-10 0'1 

?$ 
/ / /  

SILTY spINlsToNE Silty Sandstone with me cl 112 5-15 9'1 White 110 IR 
8/11 to very wle bran I10 !/i 7/31 Sad noderotelv to 
well sorted: k f g to m g sd-angulr to romk frosted 
qwrtz goins TW o f  dbh mtnerols pox 1 

osit, 10-151 crgrllacews cement, hi y frioble, moist 
K$t t iz beddiq sand sSIl Silt c" I, Cloy E! 

/ / 1 :  

/ / / .  

/ / /  

/ / / .  

/ / / :  
/ / / :  
/ / / .  

/ / /  

/ / /  

/ / /  

/ / 1 .  
.--- --- .--- --L .--- U!S1N 

/ / / : 
f / 1:  

Cloystone with troce cf smd 115 9-16 2'1 Sone os reference 
interval 11 5-12 5' above 

SILTY % @ I T ~ E  si Ity $mdstm with %ne cloy (16 2-18 4'1 Sone OS 
reference intervul 12 5-15 9' obove 

--a- 

/ / / :  

/ / /  

/ / /  

/ / / '  

/ / /  

/ / /  

/ / /  

i 
-(\ 

SPNSTONE Smdstm with sone silt md trace cloy 118 4-19 2'1 Very 
pole brm 110 M17131, smd w e l l  sorte v f g to a 
well mded, frosted qwrtz gains, hi i ly  frioble d-b! 
visible prosit!, 2-11 [r illaceov; cmmt nu visible 
beddim mist H Q d 4. V f Q SondVII. Silt 61. 
Cloy 1I J * J  



I 
LIIIILDGI - 
/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

/ / /  

No RECOYERY NO recovery I21 2-21 4'1 
SILTY SANISTN Silty &tone with sort cloy (21 'l-216'1 Sm os 

reference interval 12 5-15 9' above \ 
\ 

UArSTaVE Cloystone iith trace af sold I21 6-21 9'1 $me QS refrerce 
interval ll5-12 5' above 

SILT7 '$@TONE St Ity Smdstm with  so^ cloy (21 9-24 0') he os 
refrerce tntervol 12 5-15 9' dove 

UATSloNE Cloystone with troce sand I24 0-25 0'1 boyish &own I2 5 
T 5/21 Sonj v f to f 9 frosted rptt well mded 
Ppsi lloceaus amen 3 wssive bedding Poor visible 
parosity, moist (9 sand 1l' v f g sand 31, Cloy 961 

\ 
IlAISTlwE Clo stm with sore smd (25 6-26 5'1 light groy 12 5 Y td. v f o to f o dite wcrtz s d .  mu~r to 

\ 
' !3"E hidstom wtth SOR silt ond cloy 126 5-21 9'1 SOR OS 

refrme intervol 25 0-25 6' dove 
\ , No RECOYDl7 

UhYSTN 
No recovery 121 9-27 6'1 
Cloystone with sone smd 127 1-28 9'1 Sme os reference 
interval 25 6-26 5' obove 

No RtCOVtRY NO recovery 128 9-29 3'1 

me frosted troce of dark ni&oIs, "wet Par prisiti 
plom bedl with hi te sold md ye1 low fe-oxide stoinirg 
m surface "! 95 w l ~ ,  v f g s ~ d  11, cloy 
NO RCOVWY 131 -31 6'1 



i 

I 

I I  

8R 

DR '  

Bdl 

Totol d th dri I led 34 5' 
~ o d o ~ e  L bitcrimj ~oretule Construction listed Below 
Slllco sand Base cf sold ot 11 2' 
SI I IC0 flour 11 2' to 12 2' 

Bentonite 12 2' to 12 9' 
SlllCO sand 12 9' to 24 9' 
Slllco Flw 24 9' to 26 0' 
bottom ~orous @ 25 8' 
Bentonite 26 0' to 27 0' 
Partlad k n t  27 0' to 39 3' 
Toto1 D e p t h  Neutron Hccess Tube 34 2' 

sOttOQPOMUS@ 120' 

I Totol Oath billed 3 50 



c"obbles, 
d r i l l i n g  ?mitic ad netmorphtc rock frqments sand 

gronitic rock fro en s COIICIE present ~ n d  mots LM 

NO rec~very 10 9-1 d'l, I1 8-2 0'1, 12 7-3 0'1 

lor to !d~-r&, 5-a na ihrnn, broken by 

c g to f g very "gum to dTlrr ptz d 
losticit clay if 1st no Ming 

kel84f sand 121 Silt 1x Cloy 31 

Cloystone with sore fine sod I3 3-8 0 )  Top OF Bedrock ot 
3 3 Olive (5 ! 4/41 to drk goy (5 Y 4111 with olive 
yellow 12 5 Y 6/61, fe-oxide stoini f g to v f tj d, 
r d d  to well rounded qwrtz, m 'g rtoble, very stiff 

. I  I .  Hotst mive beddl 

No recovery 13 6-9 0'1, 14 8-5 d, 16 9-7 0'1 
f y sand 31, v f g I d  31' Clo 941 

Total depth dri I led 9 0' 

V h e  Zone hi tmn Boretde Gnstroct io0 listed !eh 

Silica Flour 2 0' to 3 0' Bottom Porous C 2 8' 

Total Depth Neutron Access Tube 6 8 

Bentonite 0 8' to 1 I ' Silico Sand 12' to 2 0' 

Bentonite 3 0' to 3 5' Pcrtlmd Cement 3 ;o to b 8' 

I 1 



I 

No recovery 10 4-2 9’1 hll soil used fur molytical 
solples 

\ 
b s 

Sondf g t o c g ,  mdemtelygroded sub~lr Grovel 
r d  fine ind with sone (afl caliche kist 

Silt with ae uvel ond clo (2 9-3 3’1 light yoy 
(10 t R 1/11 to thte B !  10 IR 8/11, s iff, slightly fricble 

K 

la &I. 3Rnd 4u( Silt, lox Cloy 
p ND RECOVERY No recove; 13 3-3 7’1 

1111 hel, %fSmd 261 Silt 1D Cloy 
n rmerv 14 7-4 If 1 15 I-. R I 

SpJOy SIlTSlaR 1 of Ee#d ot 5 9” Sad! Siltstme 15 9-7 9’1 light 
ye t lowish bran 110 YR 6/41 Sold v f Q to f Q , well 

\ 
Vadase [OR hitorin Baretnle Construction listed Below 
Bentonite 2 0-2 5’’ ! ilico Srnd 2 5’3 2’ 
SIIICO flm 3 2‘4 6’ Both PITOUS Cuo 4 5’ 
Bentonite 4 6’-79’, fotol Depth Neutrm’kcess Tube 7 6’ 



kndy bel  with ~me silt and tm cloy I2 0-3 6'1 
tiutrix dork  HI (7 5 M14131 Grovel d-rded to 
qlr Ikilling fmtlredl, well gded, q~ to 6 a in 
I t pred py Ftzite Sandf g toc , well 

?3i hl, I#Smd 81 Silt, II( Cloy 
No recovery 12 8-3 dl 

IF to sub- mylor, lar plostici 9 y fines, 110 

Clayey &.me1 with sone sad md silt 14 0-7 8'1 htrix 
vwv d e  h 110 YR1131 Grovel ~ ~ ~ d e d  to ~h-randed. 

to 4 ca in length, gray crtzite Sord f g to' i dl y/ 
c 9 ,  we1 odd, subm lor to s -rdd Miun 
rosticity Km moist, hrtt coli& lTi011y 
16 I 1  Grovel, I?I s Silt, 2 cloy 

No recovery I5 8-6 0'1, I6 8-1 7 ' I  



drilling m cobbles killer estinote Top 7 Bedrod dlfficxl't ot 
No recovery (10 9-14 0'1 killer repts 
12 3' 

No REWYDlr 

aAm SILTSTON CI Siltstone 114 0-16 2'1 light yellowish brow 
12TI6111 sand Hell sorted, v f g to f 9 ,  sub-angular 
~ i u a  stift' ncn-frihle mist 
18 Sold 53f( Silt. 35x c'lav 
No reC0;ery (14 1-16 0'1 ' 

NO RECOW7 NO mvery 116 2-18 0'1 

loto1 depth drilled 18 00' 

Vadose Zone hitoring Borehole Construction listed Below 
Bentonite 2 8-3 2' 
SI I IC0 sand 3 2-4 2' 
SI I ico flour 4 2'3 0' 
Bottom Porous ty 4 8' 
Bentonite 5 0'- 6' 
Si I ICO sard 5 6 ' 4  6' 
SI I ico Flour Not Insto1 led 
Bottou Porous I$ Not Instolled 
Bentonite 10 6 ' 4  2' 
hut I1 2'-17 9' 
M o l  Depth Neutron Access Tube 17 5' 



i 
'. 

w/ Total Oepth Orilled 10 00 



b 
" * 
I !  
iz 

i 

dspholt IO 0-0 5'1 

K klly Silt with s~l le  clo md sad (0 5-3 7'1 htrix 
dark reddish brokn I2 5 IR h 514) Gnrvel sut~-rwnded well 

up t06ca  indicneter 
J toc 

M hdy h e 1  with sme silt and trace cloy 19 0-7 9'1 
Hatrix 1 1  t olive bruin (2 5 I 5/41 kavel rourrled to 
angulrr ( 8 illirq f'roctlredl, well gcded, y~ to 7 ca in 
diometer, pd 9 ~ y  rptzite sond well yded, 
sdrmq~~lrr, f g to c g ION losticr fines h t e  

NO re~)ye~y 4 8-5 7'1, (6 5-6 8'1 

coliche sent ot 7 O', ay br hl, 251 h, ur 
Silt, 5fi7 

MID SPNDSTOM C1 ey Sondstme w i t h  sme si It I7 4-10 0'1 Top of Bedrock 
ot 9' light gmy 110 7R 7/21 to light ellorJish brow 
(10 YR 6/41 Sad v f to f 9, shy r to 

qmtz goins Apmx 5-1B visible posit 11 

Iri le1 kddi m e  verticol heold caliche-filled 

! 7 
sh-rdd, well sorte I Troce w e l l  rwrded, frosted, n g 

oqillocews cenent modgotely frioble, sme !l in horiz 
fm P p n s  res ot 8 ', WlSt 41x hd, zli Silt, 32x Clay 



I 

I I  

1m SI It, 93 Cloy' 
I I 



I 

&AB SIlTSTON Cla ey Siltstone wtth SOX sard (24 9-25 5’1 ll$t 

9 ye1 ! owish hta 12 5 7 6/41 Sond v f , submgulor, well 

moist 91 sand, 64 Si1 ghd , X Cloy 
sorted Hed stiff sli tl frtoble, oint horiz bedding, 

UhW SILTSTON CIQ e Siltstone with trace sand I26 1-21 9’1 Olive h 
I2 1 1 4/31 ond I taht olive brow I2 5 7 5/61 Sond v f a 
well sorted hmz” lmtnotions nrrked bv blod noteriot. ’ 

se nodule ot 27 4’ Stif, mn-friable, ‘ ::r+ !%, ??I Silt, 381 Clay 



I 

4 

c c  

.m R 



UmrmSmS 
tl&lmnrn 

uRM61 NRIXIIR agxlpTw 

+hit IO 0-0 7'1 

SUrflClOl $411 sapples IO 5-0 7'1 
\ 

En Silty Gnrvel with me sand ond tm cloy 10 7-5 5'1 
lbtrix h I10 I'R 5/31 Grovel pred c well goded, 
d-ramded sodfg t o c g ,  tell& pred prtz, 
no visible bedding moist m Grovel, lox 18 SI It 11 Cloy 
No r e c ~ ~ r y  I1 6-2 7 ' I ,  14 1-47'] 

length, well add, 01 lor, prd gray iiuitzite, moist 

-10 0'1 
73 Gmvel. 1 ?d Smd 5 Silt, 3 Cloy 
No remvei I7 7-8 SI, I! 7- 
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6c Cloyey Grovel with sone smd md silt 111 9-12 8 1  Hotrtx 
very pole h m  IlOYR 7131 Grovel md smd 5me os hve 
dermce interval (7 5-10 3'1 with me I'dlXI colick, 
~IY B EruveI, IZI 
Total depth drilled 12 8' 
Note Bedrodc not encantered Puger refusal ot 12 8' 
Hoteriol is fill noteriol, plocd tiring pd berm 
cmtruct ion 

125( Silt, 18 cloy 
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Aspholt IO 0-0 5'1 

m Smdy h e 1  ~ith me silt and trace cloy I4 5-5 5'1 
lioht omv I2 5 11/21 Grovel ored f a .  mod waled 

Smdy Gravel with sm silt d trace clo (5 5-6 6'1 
Grovel c g , sow os reference intervol I t 6-4 5'1 above 

SlVsH 

No M Ih h-7 n'l 
shnd with sore silt md trace cloy I7 0-8 1'1 
yellaw 110 16/61 Sad mdemtely qmded, f q 

MY SILTSTDIE r- 
..I . 1 

beddi w i t h  vertical 'colihef illed frbctures frm 
8 1-87', moist 3% 9% Silt ,  1B Cloy 

/ SWclV SILTST~E 
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Totot 9th 61 I led 10 2‘ 

Yodose zone lbnltrrlng Bor 
Bentonite 1 9’2 2’ 
Slllca sand 2 2‘-2 9 
Sll lW flar 2 9’-4 0 

SI 1 IC0 sml 9 5’4 5‘ 
SI I ICO fliw 6 5’-7 2‘ 

Bentonite 4 0’ 9 5’ I’ 

hle 

Bentonite 7 2’- c”8 8’ I’ 
lotol Depth Neutron Access Tube 9 5’ 
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M RECOYfRr No recovery (7 6-8 0’1 

stohng Nmfrioble, m visible beddiq with obwdmt 
coI iche at 8 3’, frm 8 9-9 7’’ at 10 3’, ond 11 4’ Trace 
H oxide stoining on aicrcfroctwes, by 3% Silt, 10% 

No rewvery 18 8-8 9’1 
d, 

-/--/ 
/-7- 
-/--/ i‘ /-7- 
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: 1  
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n 
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mol 
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O o s l l l E l D D l m  

- -- 
7-7- 
--/--, 
7-7-  
--/--, 
7-7-  
--/--A 

7-7- 
--/--, 
7-7- 
--/--, 
7--/- --/--. 
7-7- 
--/--, 
7-7- 

> + + + + z  
E++rx+ 
/ /  

--/--, 
7-7- 
--/--, 
7-7- 
--/--, 
7-7 -  
- - / - - I  

7-7- 
- - / - -4  

7-7- 
--/--, 
7-7- 
--/--, 
7-7- 
--/--, 
7--/- -_ f + JL rx 91 
E++++, 
PF++rx, 
? + + J L r x l  

zr*rx++i 
?++rx.rl 

E++++, 
?+rx2+1 
? r ' + r x r x 2  
? + r x r +  rx I 

?srrxrx, 
? + + r x + >  
?++++,  
E 2 . r C C I  
> + + + + I  

Y?+t .xC,  

r + r r rx  

ND REMlvERr No recovery 112 2-12 7'1 

sub-mu-tded well sorted foint horihtol 
oxide stoini on microfroctm Froctlres ot  \ YES, dty 2 3 sand, 6 1  Silt, 161 Cloy 

on nichfroctlres tkought intervol Note 'grout chips of 
19 8' lOn Sand Xi Si It, 6011 Cloy 

lotol Depth Dri lled 16 80 



’ SItlSTayE Tcp of Mock at 10’ Siltstone with saw sad ond cloy 
(1 0-2 6’1 Pole olive 15 1 6/31 with yellowish kcun 
110 TR 5/81 Fe-oxide stoinim Coliche ecrbleim mmt 
!id f o ’to v f 0. sub-mOiilor to rounded. well ‘sorted 

I 

No AECOYERT No recovery 12 6-4 0’1 

CUIYSTUdE Cloystone ui th  sone smd md silt 14 0-5 6’1 11 t olive 
brow 12 5 1 5/41 uith olive yellou 12 5 16/81 5 t oininq 
sand f g to v f g well sorted, sub-rounded to rolndea 
p r t z  111th troce 01 dark minerals moist, m visible 
Mirq 1I Sm4 12x Silt, 7D boy 

No RICIIYCRI NO fecoyer~ 15 6-6 0’1 

Total Oepth Orilled 6 00 
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Smdy h e 1  ~ i t h  sme silt ond trace cl I2 4-4 4'1 
tlotrix train (7 5 YR 5191, sond well r 2 ed, malor to 

81 

lo" la losticity fines, no hI I&, fed 
qwrt "6"9" feldspcr R I thic I .  frognents * . wi th red cloy, grovel to 30 

MI RECOVERY No recovery (4 4-5 0'1 

El 

\ 58 & I ,  13h 71 Silt, 28l Cloy 
HI RECOVERY No recovery I5 7-7 5'1 

Tcp  of Mock estinated at 7 2' sandy CI stone ~ i t h  
trace silt (7 5-10 5'1 Pale yellow 12 5 Y?7Pll, SMd we1 
sorted, sdqulo", v f g to f g smd, hi h plosticity 

fe-oxide stoini no visi grd  le b d i 3  soft 
3% hi 3x Si? 671 Clov 

fines, mildly colcoreous, ed wrtz, mois 9 to wet, sme 

I 

No rtaiery I! 5-10 0'1 
' 





6-3 &I, 24 la Silt, 11 Cloy 
No RCOVW~ 10 6-1 7 '1 

el 7' I 
to 
Fed 

M hdy brave1 with sme silt md cloy I4 0-5 5'1 kllowtsh 
110 IR 5/81 Smd ply rcded, v f j to c j ,  

mulo" to SJb-moulor. low 010s 9 icitv fines. hiahlv 
colm, pd +ti mikit, no vi5ibIe kddiiig ' 
3611 h e l .  361 Smd, Zbrr Silt. 81 Clw 
No reaver;, 14 9-5 oil I 

h l l y  sand with sone silt md troce cloy 15 5-8 5'1 
Tellowih h 110 IR Y8l Sand 

:knus, rtzlfeld mist no visthe bedding 
3 6 ~  Gravel, !E 
NO M V W ~  I6 6-7 ' I ,  I7 8-1 0'1 

ly oded, v f to 
qule to Sub-~ngul~, I N  p p " r  astici fines II 9 dly 

& ~ t  II( tlay 

IX) RECOVERY No recovery 110 0-16 0'1 Top of Bedrock estiioted ot 
10 5' Drillers report 'pshing lqe able into soft 
bebod ' 
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lotot depth drt I led 16 0’ 
V a h e  Zone Hcnttrring Borehole Construction listed Below 
Bentani te 3 O’to 3 5 
Slllcosond 35’ t o 4 5 ’  
SIIICO flw 4 5’ to 5 2’ 

Silico sond 6 0’ to 7 2’ 
SlllCO flour 7 2’ to I 0’ 
Bottom Porous tf 7 8’ 
Native Sot I I to 10 2’ 

lottom Bentonite 5 2’ G.p o 6 0’ O’ 
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-/--/- 
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7 / 2  
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7-7-- - /-- /- * 
7-7-- 
-/--/- 
7 - 7 - -  
-/--/- 
r - 7 - - -  

12 5 7 
bioturbated trcce 1211 hg-oxide staining 

No recovery I12 0-12 1’1 

Non-frioble dry, no visible bedding-possib 7 y 
7 - 7 -  SUTT UATSTlN Sdty CI stone with troce sord (11 8-13 6’1 light y 

3x w, 81 SIIt, 681 Cloy 

Toto1 Oepth Drilled 13 60 
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Asphalt IO 0-0 5’1 

Soil to omlytiwl stnQle 10 5-0 8’1 

hl with sm silt on3 tm clw IO 8-4 0’1 
Hatrix verv d e  brow I10 fi 7131 G 

No m v e r y  12 1-2 5’1 
I 

Smdy Grovel with sme silt ord troce cloy 19 5-10 7’1 
Sole os r$ermce interval 0 8-4 0‘ obove, with me I109[1 



a W Clav with m e  silt 110 7-11 3'1 kite 12 5 7 N8/1 
Sadprd P 9 ,  wdemtel Slbangulr, m visible 
bedding h kmht Id#&, low plosticity fines 
23 ti Silt, 691 Cloy 

1 
Toto1 depth dril led 11 3' 

Note Bedr'odc not enccuntered 

construct Ion 

refusol ot Ill' 
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SILTY clr9rSTavE Tcp of BeGd ot 10 0’ CI tone I10 0-13 0’1 LigSt 
qmy I10 TI 7/11 and yellac T I 0 IR 7/61 Non-Frioble, dry, 
iirth cnde horrzontol’bedding ironstme mtm lesmt 
fron 10 0-10 4’. tb-oxide mtim on ricr6mtcres fm 
11 2 4 6 ’  lOr Si1 t, % Cloy ’ 

Totol depth dri I led 13 0’ 
Vodose Zone hitai Borthle Construction listed Belccl 

SlllCO sand 4 0’ to 7 3’ 
Slllca Ilw 7 3’ to 8 0’ 
Bottom Pm C 7 9’ 

Silico sand 8 6’ to 10 0’ 
Bentonite 10 0’ to 12 9’ 
Totol Oepth Neutrao Access Tube 12 6’ 

Bentonite 3 0’ to 4 7 ’ 

Bentonite 8 0’ Y o 8 6’ 
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Grovel uith sme silt ord tm cloy 14 0-6 7 red isfi h m  12 5 M13141 Grovel c g , up to ? 
length Sondsmeasobove mist 

Grovel, 13 Sm ]Of S'i It, 31 Cloy 
No recovery 14 5-5 i+ ' I ,  15 7-6 0'1 

- 
67 
ca 

Oark 
in 

3 Ix) RECOVGRY No recovery 16 6-7 0'1 

I l l  Smdy Grovel with sme silt ord troce cloy I? 0-9 6'1 
Yellowish bm I10 YR 5/61 Crovel sone os dove Sard 
f g to c g , well gcded, sub-mylor to sub-rowded, red 

tz, moist 661 kovel ZlX sand, 81 Silt, 51 Cloy 
K c o v e r y  17 8-8 0'1, 18'8-9 0'1 

el Soldy Grovel with sme silt ond troce cloy I9 6-11 3'1 
be os reference intervol I? 0-9 6'1 obove 
621( h e l ,  23 Smd 91 Silt, 61 Cloy 
No recovery 110 3-11 0'1 
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f mu rn [I I{ 
p1E n 

IhVSTM Tcp of kbd at 11 3’ Cloystone with sore silt md h e  
sad 111 3-16 9’1 light gmy 110 M17111 od brownish 
ellow I10 IR 6/81, gmdiq to oy 110 YR 5/11 from 15 8 to 

16 9’ Nmfrioble. m visible % eddim - oossiblv 
bioturbated, 111th chl I& nodules and fruc\lres fi I I iq frun 
14 1-14 7’ -oxide coati on aicr$mctlres from 

No mvay (11 8-12 hI (12 ’rS-13 0’1, (14 7-15 0’1 
15 0-16 9’ n 4 ?  I X sand 4x Si t 851 Cloy 

Vodose Zone hitoring Borehole Construction listed Belal 
Bentonite 16’-2 1’ 
SI I IC0 sand 2 1’-3 ?’ 
S I ~ I C O  flw 3 7’4 6’ 

lotton Bentonite porous 4 6’- [’9 1’ 5’ 
Silica Sand 5 1’-9 8’ 
SIIICO flw 9 8’-10 9’ 
Botton Pornus Clp 10 8’ 
Bentonite 10 9’-115’ 
ht ll5’-17 0’ 
Total Depth Neutron ACCESS Tube 16 6’ 
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I I Gravel tilth me sond ond trace cloy I1 5-3 5’1 
id! ish hmn (5 !R 5131 to drk red 12 5 Ill 3161 Gml 
rolPnded to qlor (drt I 119 frocturedl, y to 7 CR In 
length well goded, ped gay qwrtzite saxl a j to 
f j , wdgotely sorted, m lor to stbnxmdeed, low 

No recovery 11 7-2 0’1, 12 5-3 0’1 

6n 

lastlcltyflm, aotst 7 E hvel, 7xsand, llxslrt, 4 cloy 
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No RECOW11 No recovery I10 4-11 0’1 

Cloy with me silt and troce ruvel 111 044’1 
lioh m (10 fl7111 to h t e  I10 8/11 Wt lal 7 9A U 

UATSTW Cloystm-1ll4-15 6’1 TO ~ Bedrock ot ll 4’ 11 t 
gruy 110 1R 6\11 to my 11 1 MI 5/11 111th yellow 110 ;A 1/61 
stainino Verv sti d to stiff. moist. non-frioble. no 
visibIe’beddin$ fe-oxide and in 
fractures fmn 12 5-15 6’ Heole 
verttal fractures ot 14 5’ and 
fm 14 0-15 6’ 101[ Si It, YE 
No wvery Ill 6-12 0’1 

No RECOYER1 NO recovery 115 6-16 3’1 

Total depth drilled 16 3’ 

Vodose Zone hitring Borehole Construction listed Below 
Bentonite 2 7’-3 4’ 
SlllCOSond 3 9’4 4’ 
Si I ico flw 4 4’-7 1’ 

Si Iico sand 8 8’-10 3’ 
SI llC0 flw 10 3’-112’ 
Bottoa Porm Cu, 11 0’ 

lottom Bentmite porous 7 1’- (3 8’ 6’ 

Emtonite 11 2% 8’ 
Grovt ll8-16 2‘ 
Toto1 Oepth Neutron Access lube 15 9’ 
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No mvery 113 $14 0'1 
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10 to 40 degees u sand, 1M st1 9 , 89x Cloy 
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7-7- - - /- - /- 
7-7-- - - /-- /- 
7-7-- - - /- - /- 
7-7-- - - /- - /- 
7-7-- 
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No RECOYER7 No recovery (I2 8-13 0’1 
Toto1 depth dri I led 13 0’ 
Note hhle e2393 ori inally drilled to 12 0’’ ckdad, 
moved 3’ south old reh 9 led This log r resents r d i l l e d  
core *le 
bardole 

14 3-5 0’1 token A origiml 

Vdaje Zone hi toring Borr 
Bentonite 2 2’2 5’ 
SiIico sad 2 5’4 0’ 
SI I IC0 f laa 3 0’4 2’ 

SiIico sond 4 6’4 7’ 
S I ~ I C O  flw 6 1‘-7 8’ 

8 ” + t ~ p o r a s c ~  Bentonite 7 8 -  2’ 76 ’  
Grout 8 2’43 4’ 
Toto1 Oepth Neutron htccess 
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43 Grovel, 3% 510% Si It 6X Cloy 
No recovery 15 65-5 ' I ,  16 66 75'1 

No RECOVERY No recovery I7 25-7 75'1 

1 of Bebock ot ? 75' Cloystone with sone silt 
1?75-16 4'1 11 t olive brown I2 5 1 5/31 to light 
bronish rov I2 ? Y 6/21 Hith vellowish brown I10 Yl5181 
nottt ing 'no'visible beddin fe-oxide stoininj on froctwe 

ot 9 2' ond 11 8' Slightly si Ity fron 11 3-11 55' md 
15 0-15 2' tmce 4-oxide stainiq, mist 

No recovery 18 05-8 "5'1, 111 55-11 75'1 

swfoces throughout intervo 9 , white colrck nodules present 

lo! SI It, 9orr Cloy 
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h e l l %  13 Silt, 51 Cloy 

15 4-5 s”% ’ I ,  I6 2-6 6’1 



a 
' Ill 

mna 

mna 

mna 

mno 

"1 -- 

Total oepth or1 I led 14 80 



0: 
lNdO : 

9 .  
0 .  
n -  

1: 
e :  

n .  
i m n q  

4 :  
d .  
e .  
I .  

mnm 3 

0 :  

e -  
n . 

imnm 

E :  
e -  
n -  

oinm 5: 
a :  
0 -  n -  

OlOKfl sr: 
r - :  
E .  
n .  

imnm 
I n :  
e .  
n -  

imnm 
n :  n .  
E -  
n -  

osonm 
r :  n .  
E -  
n -  

IO- 

I Asphalt 10 0-0 4’1 I 
I sarQle (0 4-0 6’1 

I I I I Tlll mlw Ibillim fmt~redl. 011 w d y ktztte San3 
f ’ to c g I &  plasticity fines T I  ry d Grovel, D ID silt, I I ~  11oy 
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UAYSlM 1~ OT Bebock at 6 5’ CI stone with some silt 

(10 Iff 6/81 aottling ttm-frioble Coliche frocture 
filling ond nodules from 6 5 to 10 0’ fe-oxide frocture 
fillingfmn 12 6 to 14 4’ -oxide fmtwe  filling ot 
13 1’ Intervol silty frum 12 ? to 13 5’ Crystalline 
froctlre ft I I noterial IorhydriteV from 9 5 to 9 7’ 
Hoist m intensely fmctlred from 10 3 to 14 7’ 

No recovery 19 9 5’1 110 4-10 6’1, 111 3-11 6’) 
No recovery 112 5-12 6;) 

(6 5-14 7’1 boyish bruin 1 2 5 Y 5/21 with brcunish yellow 

51 SI1 t, 951 CI? 
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-3__ -- I 1-1-1-1- 
MELL DEVELOPMENT 

See kll  h e l o m a t  Sumary Sncct 
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fmctre f 11 Is fm p x  4 4' to 7 1' 

LAISIN 

IO WE NO WE 

hk ye1 lacish trm 110 fl4121, trm of si It 
>501 cloy 







I 
I 
I 
I 

I 
1 
I 

D 
1 
D 
I) 

1 
F 
0 
R 

r 

n 
P 
E 

1 
E 
D 
n 

U 
r 
0 
n 

1 
P 
D n 

0 
c 
m 
n 

P 
m 
m 
n 

1 



- 
'-7- 
-/--, 
'-7- -/--. 
'-7- 
-/---. 
'--/- 
-/---. 

'-7- 
-/---. 
'-7- 
-/---. 
'-7- - 



WELL 
COMPLETION 
INFORM AT10 N 

% /U-J/p - f 4  
nds Area W o l l  No.  P209989 

C0oratnmt.s N 32526.65 Z 21547.81 "I'SP) E lovat ion -  Ground S u r t r c a  5 8 9 8 w 1 '  
Tot81 Dootfi :  W o l l  9-58 '  f o p  o f  C18lng 

Formation of Com@Iotlon COllUVlUm 
Caning Mator ia l  Schedule 40 Pvc Caring o~amotor  4 1/2" 0 D 
S c r o o n  M 8 t . r l 8 ;  Schedule 40 10-slotted PVC 
0810 Installed 0 4 / 2 6 / 1 9 8 9  

>9C)0.4!J8 

~orottoao 12.0' 

Surface c a s i n g  D I  motor 8 518'' 0.D 
A p e r o v o d  B y  &w,/, & /&a4 

S l t o  Mrn8gar  

CEARP Muup.r 

i n . t a i i ~ d  B y  K.E. Zliller / 
Goorogcst 

Comm.nts Set stainless steel centralrzer from 8.2' to 9.45' below ground surface 

L, 

Surfaco Sea1 
M I t0 r48 k 

Volclav grout 
Sur? 8 c 0 
See1 
Longth (It. 

t 

A 
T 

Flltor M8tOrl.I: - 
1 6 4 0  Silica 

sand 

Flltor P I C k  
Langth ( I t .  

. 3 . 0 '  Protective casing stick-up 

t o o  o f  C a 8 i n g  2.30'  

l8lng 
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Si Ity Cloy - Qrlc yellarish bum 110 IR 4/21 . .  

U Silty Cloy - lod yellwid bum 110 1 Yql to md 
yellar 15 I 'fhl Tm gavel, fin, lw plostictty, 
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WELL 
COMPLETION 
INFORMATION 

.c- 0. 8y/D818 /// /+Lap +=7 
k% .c Lotmtlon B p e k r  F la ts  P l a n t .  ".rp-. Solar Ponds . Area W o l l  No.  P210089 

Coordlnat., H 38579.31 E 21538.57 (RFP) Elovation G r o u n d  Surtaco 5698.4' 
Total Dopth: W o l l  22.93' T O P  of ~ a r ~ n g  5900.40' 

Format ion of Camp 10tlon 
Caring ~ a t o r i a ~  Schedule 40 PVC Casing Dlamotor 4 1/2" 0-D- 
Seroon  Yator ld .  Schedule 10 10-slotted PVC 

Inrtallod BY K - E .  Miller 

comm.nt8 Set stainless steel centralizer from 21.53' to 22.78' below ground surface 

Borohola 2 8 * o '  
Weathered Clays tone 

Dato Inatallod 04/25/1989 APPr0v.d B y  

Goologlr  t 
CEARP Manqpor 

Ground Surtac - 
Surfac. SO. '  
Mat or 1.1: 

B n tor l te  

(It. 

Flltor Yatorbl: - 

3.0 '  Ptotectrve casing s t i ck-up  

ring 

1 2 . 2 '  

010 
Dopth 
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w E L L  
COMPLETION 
INFORMATION P A  BylDate -9 5-B 9 c,-- f o c r t l o n  R&a<< P ~ ~ ~ P o n < ! A r c a  Wol l  no. D230389 

Coord1n.t.r ff 38710.01 22016.16 (WP) Elovation: Ground Surface 5873.2' 
Total  bopth: W a l l  z 4 * 3 5 '  t o p  or C a s i n g  5875 .32 '  

Format ion or Complot lon Weathered Clavstone 
~ . r l n g  ~ a t o r ~ a ~  Schedule 40 PVC car ing  ~ 1 a r n 0 t . r  4 1/2" 0 D. 

scroon   at or la^. Schedule 40 10-slotted PVC r 8 5/St' O.D. 
Oat. Installed 04/24/1989 Approvod B y  
Inrtrllod B y  K * E *  S l t o  Mahagor  

Boroholo 28.5 '  

- 
Goologlat 

CEARP MM-~ 
Commmnt. set stainless steel centralizer from 22 7 5 '  t o  24 0 '  below ground surface 

Ground Surfacc - 
I Surraeo Soal  
I Yatorlal: 

Volclav grout 
sutrace 

rC 

t 
l+l::.':*tl t r  1.1 

Flltor P a c k  
Length (rt.1 

3.0 '  Protective casing stick-up 

, 
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SIX os above (reference intervol 9 5' to 12 1'1 Iron 
staining ann lmlly ad cm fmtw >a Cloy 

M do14 MI, beddl not 0ppOre"t UelI weathered, 
m roterial, loml iron wd friab P 2  e Tm of 

staining freqmtly os occesscry to clrbonacwxls wterrol >a cloy 



I 

m 

light olive gay (5 7 6/11, beddillg not quwt kll 
weoked, rod fridility Irm stainiy lmlly od m 
fmctlres Tm of S l I t  to soae SlIt )rn cloy 

Sane os obove C O I ~  grodes to dd goy IN31 >a cloy 

Totol orllld oepth = 28 I’ 
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WELL 
COMPLETION 
INFORM Atlo N 

* '-I OA BylData d7,,,/&4??&A /4/ -31  -84 
~ o c a t t o n  Roekv F l a t s  Plant; Solar Ponds Area WOI I  N O .  8210489 
C0orotnat.S it 38214.07 I: 22413.47 (WP) Elovation* Ground ~ u r t ~ c o  5856 L '  
to t81  Oonth:  W o l l  0 .67 '  t o g  of Casing 5056 7 1 '  

Borohorr  28-1 '  
Form a t  ion  o t c om o I t to n 

C a s i n g  ulatorml Schedule 40 Pvc Casing ~ i ~ r n o t o r  1/2" 0.D 
Scroon MatOr l8 i  Schedule 40 10-slotted PVC S u r t a c r  casing 1~rn0t . r  8 5/0"  0 D. 

~ n r t r ~ ~ o e  B Y  R E* r! i l ler  

C o m m ~ n t s  Set stainless s tee l  centralizer from 7 . 2 5 '  t o  8 50' below ground surface 

I 

Colluvium 

0810 Inatal lod 04/20/1989 Appl0v.d  0 y  , 
Sit. Managor 

CEARP M8-t 

J G oo(0 pis t 

r "  

Surt.c. S0.1, 
M .tort J 1: 

Volclav grout 
S u r t a c o  

LOngth (It.) 
S O 8 1  

I 
-6 n t  ontto 

Fiftor P a c k  
Longth (It . )  

I. 

-,* 3.1' Protective casing stick-up 

I 1  
( T o e  of  Casing 2 .31 '  

I 
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WELL 
COMPLETION 
INFORMATION 

' , fi3 &.' QA By10810 ''i/LILL/Af- -/t/.-,Oy 
Loc.tc.&ockl/Flatt Plant;  Original Process Uastwol l  NO. 

Tota l  000th: W o l l  8 - 2 5 '  TOP o f  Cbr8ng 5Y20 01' 

Forrmtlon o f  C o m p ~ o t ~ o n  Co1luviu~ 
Caahg Y810rlal Schedule 40 PVC C a r i n g  DlJmOtOr 2 3 /8" 0 D. 
Scroon Yatortal  Sciieduic 40 10-slotted PVC 

5 u 7 8 9  
I Cooroinmtor N 37546.69 E 23573.81 I +be E lo ra t ion*  G r o u n d  Sur face 5 9 1 7  R' 

Borohole 9 * 6 '  

S u r l a c o  C a r i n g  Dlamotor  5 5/8" 0.D. 
Da t In* tallod 06/13/1989 Approved B y  2 r/rl// / m n  /&. 

ln8t.ll.d by  S.P. Caroentcr SI(. Manamor 
Go oroars t 

C U R P  Y.rug.c 
S e t  stainless s t e e l  central izer  from 6 . 9 2 '  t o  8 . 1 3 '  below ground surface. 

I) 
I f  

3 . 5 '  Protec:ive casing s t i c k  u p  n 

S l l L C 2  s a n d  2 . P  ,* 
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!"f lop of Mock ot 8 0' 
Sadstone - pinkish p 15 'IR 8/11 V f g to f g , r d -  

omel lmst is dimeter of  core lmox M 1 ? ed to d~randed, pxr r y groded fe stoini 

I I I  I 19msbnd 
1 1  

TIM Pinkish 9 ~ y  (5 YR 8/11 V f g to f g , rollnded to sub- 
r d ,  poorly graded fe staining os mottles, SOE cal- 
m material in aiddles of interval, lnconsol Sone 

:ii sond 





SpMlSlN be os above, decrease in cl Fmtion in top of intervol 
and IS yellcuish goy I5 'f !d fissile 
>9M sad 
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WELL 
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Scrmon Matorial  gchcdule  8 0 la-slotted PVC 
0.80 Inrt8llod a6 
InStaLIod l)y - v  

Gooto o m t  

Commonta 

3 .0 '  Protective casing stick up 

T O O  O f  CIOInq ?.os' 

t 1 I 
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U Cloy with me sond ond si It - olive goy 1514111, my 
fiwgoired sodl ply Slb lor, medim 

dioneter. dcnimt litholw sod qmtz with me Qrl; 
plasticity' mintn size p e l  qargu ' dime er, merage 112" 

rimls md mica, gore1 iiicuri lj patzi te, some I imi te 
iwt, trace coli& clost ttr 

highly broken or trecciut rt ot 2 4-5 1' irgbelo'st, bod: like 
roterrol ot 2 9-3 O', 110 

e, imose in caopetmy at 51-5 3' 

t' tm * $ 
GI 5% s(n4 51 silt, 811 cloy 

H1 

\ 
U 

CIA'ISIM Cloystone with sone sond - olive goy 1574111, very fine 
gmmd md, itell sorted, sub-mylar, p x i m t e l y  1oX 

- 
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Cloye Sod with some h v e l  md Silt Yellowish h w  110 
TR 4/11 to dusky el lcuish brown I10 MI 2/21 with some nod 
yel lowh bmun [ I 0 YR 5/41 mottling tkd plosticity, 
aorly cded Grovel SROII, pred oqulrr to sub-mylor 

[uortzii Smd ped sub-mylor qucrtz, sort qwrtzite 
ad felds r ky, weathered, slightly colwrews Goal 
root d e v e r v t  
8X grovel, X sod, 111 silt, 27X cloy 

1 

Silty Cloy uith sme Sod D a r k  yellwish brcun 110 IR 
4/21 tled plasticity, pmrl~rcdd Sli$tly colcrreous 
One 2-112 in oranodicrite tx e in sonole Assued 
ot p h i  for ths interval ’ kyl weothdred 
16 smd, 3% si It, 4% cloy 

NO SMKE No recovery, lost cwe 
Silt Clo with sme Sod Smae os ohve [reference inter- 

San Grovel w i t h  trace Silt and C I  Groyish oronge 110 
TR 141 to p l e  yellowid brom (10 R 6/21 notrix slight- 
ly calcareous, ION plosticity Grovel ed quartzite md 

fractions, SUb-myLr fner  froctian ired quortz, sub- 
o ular to sub-romded Interval dry, Heathered 6i grovel, 3511 smd, 31 silt, 2x cloy 
No recovery, lost core 

Sandy Grovel wi th trace si It md Clay $me as above [ref- 
erence intervol 2 6’ to 3 2’) Entire interval sieved 
601( grovel, 351 sand, 31 silt, Z! cloy 

VOI B !  5’ 0 10’1 

7 7 
guortz, a u l r  to sub-mylor, IOX pe E le size 2 0 in , 
well grde 9 Sand ed ortz and quortzite in comer 

a 
Gu 

MI SMPlE 

v 

30,0< Gu 
3ooo< 
3ooo< 
30 O( 
/- /-I- 

7-- 
SILTY ClAYSTONE lop of Bedrock at 7 4’ Iunconsol sonplel 

Silty Cloystone uith so@ Smd boyish oronge 110 YR 7/41 
to I ight 01 ive yo I5 7 5/21 w i  th solne dork ye1 louish 

vol~godotiona! contocts ?!re nod indurated, mod fri- 
oble, slightly damp Sond v f 9, sub-mylor quortz 
132 sond 20% si It 672 clov 

oro e Inottlin I I e stoini I Sone silty to sody inter- 

I 

7-7 [ RAYU SILTSTONE Cloyey Si I tstone wi th sme Sad Some os obove [reference 
/ intervol 7 0’ to 8 8’1 uith more sond ond don Si I tstone 

!lox, porosity est imoted ut 2oX plus Very friable, no - - .  
/ /  



I ,  

' 1  

i j  
I '  
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[ I  
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t l  
' I '  

I '  
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4 

Uhlr( SILTSTOK Cloyey Si I tstme with soae Sand Sane os dove lreference 
interval 8 8' to 9 2'1 
211 smd, 48i  si It, 311 cloy 
NOTE 0 2' extro ca-e recovery 
Toto1 Dri I led Depth = 10 1' 
NOTE Total Depth of' Cosing 9 73' 

\ 

80th Depth of filter Pock 10 1' 
Top 6 16-40 smd Backf I I I = 10 I' 



L L  

Cloyey Sad to Si I t y  Scd wi t h  sone Crave1 Oork ye1 lowish 
bmm I10 IR 4/21 UelI cded Good root developnent, 

2011 gmvel, 3dl[ smd, 251 si It, 251 cloy 
Smdy Silt with sme Cloy Oork yellouish brcxln I10 YR 
4121 Non-calcareous, ned plastici ty Smd f 9 ,  sub- 
aqulor, pred Tortz, some feldspor by, weu hered, sone 
roots 
35% smd, 40% si It, 251( clay 

nm-calcareous R e d  plos g. icity Dry, weathered lsc-snl 



QRl  

10111 

4.' 

UATSTONE of Bebock ut 10 0' 
lloyst~nt with sone Silt md troce SMd Pred yellowish 
py (5 Y 7/21, day, Rod friable Mly broken Ikilling 
inducedl. nod i h ro ted  

\ Truce shd, +/-15X S I  It, +/-89 cloy 
No SAnPlE No recovery, lost ca-e 

b%Tb'f 110 stone Hith sone si It %ne os dove [reference interval 

Trw of sard, +/-151 silt, +/-85X cloy 
10 iJ to 10 I' I 

\ 
\ 

MI SMPIE No recovery, lost ca-e 
Toto1 Drilid Depth 13 0' 
NOTE Toto1 kpth of  losing 12 3' 

Both Depth of Filter Pock 10 3' 
Top cf bentonite Bockf I I 1  10 3' 



1 1  
! I  

< J  a c  
> a  

a n  

u >  
O W  C I I -  wz 

Cloyey Sod with sone Si It old Grovel Pred dork ye1 louish 
brow, 110 YR 4121, slightly colcnreous Topsoill good mot 
developrent Grovel ped cportzite, mu pebble size 15 
in I sub-ruulded to sh-oyulrr Smd K I  I gruded, c j 
fruction sub-mylor vcrtzl quartzite, Feldspor, ond RISC 
rock frcgrents Finer froction sh-oyulr to sub-romded 
quortz, sme feldsprr, troce mico Saple dry, weathered, 
id to IOU lostlclty 
18 grovel, 5 4;1 smd, 2211 SI It, 261 cloy 

A U Si I ty Cloy HI th sme Sand Groyish brom 15 YR 3/21 to dark 
vellotiish brown 110 YR 4121 Poorly waded. red olostic- 
ity Srnd red f , sub-mylor kktz 'Some Feldspor 

colcorews Troce fe Troce corbon 
23 smd, 38% silt. 3911 cloy 

ad dork minerol izo 9 ion Smple dry, weathered, sl I jhtly 

\ 

No SPSlPiE No recovery, lost cme 

Silt Clo ~ i t h  sme Sod Sme os obove [reference inter- 
vol !I! 0' o 3 8'1 

a 



E 

Clayey Grovel llotrlx dark ellowish brow 110 YR 4/21 with 
sone rod vellowih brow I1 Vi 5/41 mottlino Poorlv 1 Gc 

graded Govel pred quartzites mox bble"size to 1 Ot 

stoinin md mttliq Somple Qrp, weotkred, med plos- 

551 grovel, 451 cloy 

in Sone swttered henotite d l e s  6 ne dark groy IN31 

t icity 9 very st icky1 

Smdy Grovel with m e  Cloy od troce si It tbd el lowish 
brow I10 I? 5/41 with dork yellcuish ormge I10 R 6/61 
od dork y IN31 rottliq Grovel pred quartzite, one 

!old f g , red quartz, sub-angular tosub-rounded U er 

ticity, smple aotkred 
551 grovel, 2311 smd, 41 si It, 18! cloy 
No recovery, lost core 
Smdy Grovel with m e  Cloy ond troce Si It 
[reference intervol 12 7' to 13 5'1 
lop of Bedrack at 14 7' 
Cloystone with sone Silt Grayish ormy 110 YR 7/41 ad 
ver pale or e I10 YR 8/21 yding to yelloutsh roy 15 Y 
7/21 I n t e r b d  cloystones with some si It Gr J otioml - 
no shq contocts Core do nod irdurated to sticky in 
very clo ey intervols SI t&ly Frioble No oporent bed- 

lnducpdl 

r: Gc 

ebble to 2 i 5 in, ovg size oprox 1 0 in, sob-onylor 

half d' interval mist, lwer half domp Hed to IOH p r as- 
\ 
1 NO SMPlE 

Gc 
\ 

ClAYSTONE 

os hove 

ding of  r rocture Entire intervol hdly broken Idri I I irg 

<l%sTI t )85% cloy 
NOTE 155 of excess core recovery in intervol frme 14 0' 
to 11 4' 
Toto1 Dri I led D th = 17 4' 

Bottom kpth of F I  I ter Pock = 17 4' 
Bockfi I1 = None 

NOTE Toto1 Dept 1 OF Casing = 17 1' 



Ground 

: I  

€kvotaon 

Eitvotion ot top at rurtacc caring / 
riser pipe. 

W g h t  of cop of rurtoce castng/tr5er 
pipe obovt ground surfoce 

2.3 r,, ~ c p t h  of' rurfocc reo1 b c ~ o v  ground 

Par~\@d c-t sur focc 
Type of surfocc scol 

2 0. ~1 surface castng 
Type of surfocc coatng- 

6 ;ACL~ 
5Iecl 

1.I I 

Type of i i lter pack. 
Depth of fop al tiller pock. 

Type of 5crtcned sectton 
Screen operungs 0. \O 

l d  4 0  5 4  
+*so f4- 

Elcv./Ueplh lop of screened scclton 
o.\o slot 1 H, 1 ID of screened S C C I I O ~  

1-1 I 
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